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1.0 INTRODUCTION

This annual groundwater monitoring report has been prepared by Environmental Compliance Services,
Inc. (ECS) on behalf of Bradford Oil Company for the Northern Petroleum Bulk Facility located at 521
Bay Street in St. Johnsbury, Vermont (Figures 1 and 1a). The Vermont Department of Environmental
Conservation (VT DEC) has designated the site as hazardous site #2005-3397. Monitoring was
performed in accordance with ECS’ 20 January 2014 work plan and cost estimate, which was approved
by Mr. Ashley Desmond of the VT DEC in a 4 February 2014 email to ECS. The proposed scope of
work included groundwater sampling of select monitoring wells. Light non-aqueous phase liquid
(LNAPL) removal using passive skimmers has been discontinued.
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2.0 SITE HISTORY

The site historically operated as a petroleum bulk fuel storage facility. In April 2010 the aboveground
storage tanks (ASTs) were decommissioned. The site currently contains two buildings owned by
Bradford Oil Company. A propane company stores propane cylinders at the property. The site is also
used to park shuttle buses operated by an adjacent business. A site plan is shown in Figure 2.

The decommissioned bulk fuel storage facility included gasoline, diesel, kerosene and #2 fuel oil stored
in ASTs with a total capacity of approximately 130,000 gallons. An earthen bermed enclosure provided
secondary containment for the ASTs, and the berm is still present. The base of the tank farm is
reportedly composed of compacted clay. Oil from the bulk tanks was piped underground to a loading
rack formerly located approximately 40 feet north of the tanks. The ASTs, the loading rack, and
underground piping were decommissioned in April 2010 by Calkins Excavating, Inc.

One 500-gallon underground storage tank (UST), used to store No. 2 heating oil for onsite use, is
currently located south of the office building. A former 1,000-gallon UST used to store No. 2 fuel oil
was reportedly located at the storage garage.

From 1990 to 2010, the site operated as a bulk storage facility. In 1990, the ASTs were reportedly
moved to the site from the adjacent property located at 590 Bay Street. The most recent generation of
onsite ASTs were originally constructed in 1953 and 1962. For an unknown period prior to 1990, the site
was operated as a petroleum bulk storage facility by Menut & Parks. Another petroleum bulk storage
operation reportedly preceded the Menut & Parks operation. Aerial photographs dated 1962, 1974, and
1983 illustrate four apparent horizontal bulk storage ASTs located in the northeastern portion of the
property, and three apparent vertical bulk storage tanks in the east-center portion of the site (See Figure
2).

An initial site investigation (ISI) was completed by ECS in December 2005. The ISl included a historical
review of the site and nearby properties, a site inspection, drilling of 32 soil borings and the subsequent
installation of 21 monitoring wells, and a sensitive receptor survey. The ISl concluded that soil and
groundwater at the site have been impacted with petroleum-related volatile organic compounds (VOCs)
associated with both onsite and offsite sources.

A Corrective Action Feasibility Investigation (CAFI) was completed by ECS in December 2006. ECS
recommended that LNAPL removal be conducted with Keck passive hydrocarbon recovery skimmers in
the vicinity of the southeastern plume. Additional monitoring wells were recommended to delineate the
full extent of LNAPL and facilitate LNAPL recovery. In August 2007, ECS supervised the completion
of five additional soil borings and subsequent installation of four monitoring wells (MW-36 through
MW-40). Strong petroleum odors were observed in many of the soil borings. ECS also installed five 4-
inch diameter extraction wells (EX-1 through EX-5) in the southeastern corner of the site to facilitate
LNAPL removal with the use of passive skimmers. The extraction wells were installed in the vicinity of
MW-5 and MW-7, where LNAPL was first encountered in 2005.

In April 2010, Calkins Excavating decommissioned the petroleum ASTs at the site, along with
underground piping and the loading rack (see Figure 2). Obvious black staining was observed and a
diesel fuel odor was detected as contaminated soils were removed from below the concrete pad under the
loading rack. Soil headspace photoionization detector (PID) readings were measured up to 364 parts per
million (ppm) at four feet below ground surface (bgs) under the former loading rack. Soils with PID
readings below 50 ppm were stockpiled and used for backfill material. The final excavation area



Groundwater Monitoring Report 204262.00
Northern Petroleum Bulk Facility, VT DEC Site #2005-3397 July 2014
St. Johnsbury, Vermont Page 3

measured approximately 31 feet by 33 feet, with a maximum depth of 6 feet bgs. Petroleum-contaminated
soil remained in place at the completion of excavation activities at the loading rack area, with PID
readings at the base of the excavation and sidewalls ranging from 43 ppm (eastern sidewall) to 205 ppm
(base of excavation). Approximately 128 tons of petroleum-impacted soils were removed from the
vicinity of the loading rack and transported for thermal treatment to Environmental Soil Management,
Inc. (ESMI) of Loudon, New Hampshire.

During the April 2010 excavation, no soils were removed from the bermed area around the former ASTs.
Four test pits (TP-1 through TP-4) were excavated to observe the geology and collect PID readings. In
general, ECS observed approximately three inches of gravel, underlain by six inches of clay, one foot of
sand, and native silty sand at approximately 2 feet bgs. PID readings in the bermed area ranged from
29.2 ppm in the clay unit at TP-1 to 262 ppm in the silty clay at TP-3. ECS and the VT DEC determined
that the soils under the loading rack were the more critical “source area” soils contributing to the free-
product plume north of the AST farm. The former AST area is clay-lined and will continue to serve as a
semi-impervious barrier in the southeastern corner of the property.

Several nearby properties are listed as active or closed hazardous waste sites (Figure 1a). The Lewis Oil
site, located adjacent to the Site west of Bay Street, has reportedly served as a bulk oil storage facility for
over 50 years. Prior to 1990, fuel was off-loaded by rail car at a rack located approximately 80 feet west
(upgradient) of the site. According to a Phase Il report conducted for the former Canadian Pacific
Railway, approximately 120 cubic yards of petroleum-contaminated soil were excavated and stockpiled
on the Lewis Oil site in 1990. According to the VT DEC spill sites list, approximately 200 gallons of #2
fuel oil was released in January 1999 due to a tank overfill. The spills database indicated that Twin State
Environmental provided clean up and the spill site was subsequently closed in February 1999. ECS
observed a remediation system operating on the former Lewis Oil property during the fall of 2008. The
system is being operated by Leggette, Brashears & Graham, Inc.

A lubricating oil business has occupied the former Bradford Oil Bulk Storage/office site for
approximately 25 years, which is located north of the site (Figure 1a).

The former Canadian Pacific Railway property has operated as a rail yard facility since the 1850s. The
central portion of the rail yard formerly included fueling operations in the 1960s, approximately 600 feet
northwest of the site.
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3.0 CONCEPTUAL SITE MODEL

The site and portions of adjacent properties to the east and west have been impacted by at least two
petroleum sources including #2 fuel oil and gasoline. Contaminant distribution and historical
information indicate that the contamination at the facility is from multiple releases, including both onsite
and offsite sources. Two contaminant plumes have been identified and are described below.
Groundwater in the unconfined surficial aquifer appears to flow generally southeast toward the
Passumpsic River.

3.1 NORTHWESTERN PLUME

The northwestern plume is the larger of the two and is defined by LNAPL currently or previously
detected in MW-1, MW-17, MW-18, MW-19, MW-22 and MW-28 (See Figure 2). The outer limits are
delineated by relatively lower VOC concentrations in groundwater and/or relatively low PID readings in
soil borings around the northern, eastern, and southern perimeters. The western, offsite, upgradient
extent of this plume, beyond MW-28, has not been defined. The downgradient leading edge of this
plume may merge with the southeastern plume. The most eastern downgradient monitoring wells onsite,
MW-37 and MW-38, exhibit the highest dissolved-phase contaminant concentrations on the property.
The possibility of an offsite investigation was discussed with the VT DEC in 2012.

Data suggest that a release related to the former bulk storage tanks may have contributed to the
contamination in this portion of the site, but an offsite source west (upgradient) of MW-28 also is likely.
Previously, LNAPL in the upgradient, offsite monitoring well MW-28 was identified by laboratory
analysis as gasoline. No. 2 fuel oil was identified in onsite soils above the water table in MW-1, and
estimated to be present in MW-2 ECS, MW-17 and MW-18 in soil both above and below the water table.
Other oil (which may include lubricating, cutting, and/or silicon oil) was also identified above the water
table in MW-2 ECS. No. 2 fuel oil and gasoline were detected in groundwater in these wells.
Subsurface soils in this area generally consist of a fine to medium sand upper layer with underlying
coarse sand and gravels. In all soil borings, the top of the water table is within the finer sands. PID
readings in soil borings indicate that the vertical extent of contamination extends into the underlying
coarse sand and gravel, where present. PID readings in soil boring locations in this area generally
increased with increasing depth.

3.2 SOUTHEASTERN PLUME

The southeastern plume is defined by LNAPL currently or previously detected in MW-5, MW-7, MW-
12, MW-40, EX-2, EX-4, and EX-5. The downgradient limits are delineated by relatively lower VOC
concentration in groundwater and/or relatively low PID readings in soil borings. The plume extends
approximately 40 feet beyond the Northern Petroleum property line. The upgradient extent of this plume
is less obvious, and may merge with the northwestern contaminant plume.

Data suggest that a release related to the recently decommissioned bulk storage AST system may have
contributed to the contamination in this portion of the site. No. 2 fuel oil was identified in soils both
above and below the water table in MW-5 and MW-12, both of which are located upgradient of MW-7.
No. 2 fuel oil was also identified in groundwater in wells in this area. The hydrogeology in this area of
the site is similar to that described in the previous section. PID readings in soil borings indicate that the
vertical extent of contamination extends into the underlying coarse sand and gravel layer, generally
decreasing in concentration with increasing depth.
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4.0 SAMPLING PROCEDURES AND RESULTS

4.1 GROUNDWATER ELEVATION AND FLOW DIRECTION

During the 21 May 2014 monitoring event, depth to groundwater was measured only in the wells
sampled for laboratory analysis, due to an ECS field oversight. Groundwater elevation data from 21 May
2014 are presented in Table 1. ECS returned to the site on 5 June 2014 to gauge depth to groundwater
and depth to LNAPL in all available onsite and offsite monitoring wells and extraction wells, in
accordance with the approved scope of work. Groundwater elevation data from 5 June 2014 are
presented in Table 2. Groundwater in the unconfined surficial aquifer at the site appeared to flow
generally east toward the Passumpsic River, which is consistent with previous data. The groundwater
table at the site is relatively flat. The vertical groundwater flow components at the site, and the hydraulic
relationship between the shallow unconfined aquifer and the bedrock aquifer, are currently unknown.

The groundwater flow direction map was prepared using the more comprehensive data from 5 June 2014,
and is presented as Figure 3. Static water-table elevations were computed for each monitoring well by
subtracting the measured depth-to-water readings from the surveyed top-of-casing elevations, which are
relative to an arbitrary site datum of 100.00 feet. Groundwater elevations for wells that contained
LNAPL were corrected by multiplying the LNAPL thickness by the specific gravity of fuel oil (assumed
to be 0.9) and subtracting the result from the measured depth to water.

4.2 GROUNDWATER SAMPLING AND LABORATORY ANALYSIS

Groundwater samples were collected on 21 May 2014 from onsite monitoring wells MW-5, MW-12R,
MW-13R, MW-39, and MW-40; and offsite wells MW-2 (existing), MW-7 and MW-8. The samples
collected were analyzed for the possible presence of VOCs on the Vermont 8021B list by EPA Method
8260B. Results are presented in Table 3. A contaminant distribution map (Figure 4) was prepared using
the groundwater quality data from 21 May 2014 and LNAPL gauging data from 5 June 2014.

Vermont Groundwater Enforcement Standards (VGES) were exceeded for one or more petroleum
hydrocarbons in three of the eight sampled monitoring wells. Total BTEX (sum total of benzene,
toluene, ethylbenzene, and xylenes) concentrations in the sampled wells ranged from below laboratory
reporting limits in several wells, to 3,696 micrograms per liter (ug/L) in onsite well MW-39. The
benzene concentration in MW-39 at the leading edge of the northwestern contaminant plume was 1,540
Mg/L, an historic high for this well.

Prior to groundwater sample collection, the monitoring wells were purged of three times their volume
with disposable bailers in accordance with ECS protocols. Purge water was discharged directly to the
ground in the vicinity of each well. A trip blank and a duplicate sample were collected to ensure that
adequate quality assurance/quality control (QA/QC) standards were maintained. All samples were
transported under chain-of-custody in an ice-filled cooler to Spectrum Analytical, Inc. of Agawam,
Massachusetts. Relative percent difference (RPD) values for the duplicate sample were within the EPA
guideline of 30 percent. No VOCs were detected in the trip blank. The laboratory analytical report is
presented in Appendix A. Time-series graphs are presented in Figures 5-34.

4.3 LNAPL GAUGING RESULTS

LNAPL thickness was gauged monthly at the site until March 2012 in select monitoring wells and in
extraction wells. Current and historical LNAPL thicknesses are tabulated in Table 4. During the 5 June
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2014 gauging event, LNAPL was detected in monitoring wells MW-17 at a thickness of 2.28 feet, and in
MW-22 at a thickness of 0.95 feet. LNAPL was not detected in the extraction wells.

44 LNAPL RECOVERY

Approximately 14.9 gallons of LNAPL have been recovered from site extraction wells and monitoring
wells since LNAPL recovery began in late 2007 (Table 5). LNAPL from the extraction well skimmers
had been stored in a drum onsite for eventual disposal, along with any recovered LNAPL bailed from
monitoring wells. During this 5 June 2014 gauging and removal event, approximately one gallon of
LNAPL was recovered from MW-17 and MW-22, which was stored in the onsite drum pending proper
disposal.

Keck PRC 3-liter passive skimmers were installed in extraction well EX-5 in December 2007, in EX-4 in
March 2008, and in EX-2 in October 2008 to recover LNAPL from the wells. Following the March
2012 event, Mr. Desmond requested that monthly LNAPL gauging and extraction be discontinued.
During the May 2012 sampling event, Keck skimmers were emptied and removed from the water table
interface. The skimmers were hung directly beneath the monitoring well tops of casings for potential
future use.
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5.0 CONCLUSIONS

Based on the results described above, ECS concludes the following:

1.

LNAPL was detected in two monitoring wells in the northwestern plume area during the June
2014 gauging event, at thicknesses up to 2.28 feet. No LNAPL was detected in the southeastern
plume area. Approximately 14.9 gallons of LNAPL has been recovered since 2007.

LNAPL has previously been detected in offsite upgradient well MW-28, and identified as
gasoline. This suggests an offsite source of contamination may be migrating onto the site.

VGES were exceeded for one or more petroleum hydrocarbons in three of the eight monitoring
wells sampled.

Groundwater from monitoring well MW-39 exhibited historic high trends of dissolved phase
benzene, trimethylbenzenes, and naphthalene. This further suggests an offsite gasoline source
may be migrating onto the subject property in the northwestern plume area.

Groundwater in the unconfined surficial aquifer at the site is relatively flat (less than one percent
gradient); however, it appears to flow generally southeast toward the Passumpsic River, which is
consistent with previous data.
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6.0 RECOMMENDATIONS

On the basis of the results of this investigation and the conclusions stated above the site is not eligible for
a Sites Management Activity Completed (SMAC) designation. ECS recommends the following:

1. Annual groundwater sampling and reporting should continue at the site, with the next sampling
event scheduled for May 2015.

2. Because recoverable quantities of LNAPL continue to be detected at the site, recovery activities
should be reinstated on a quarterly basis.

3. The use of the Keck passive LNAPL skimmers should be considered in the northwestern plume
area in the vicinity of MW-17 and MW-22. Keck skimmers are currently not in use, and are
stored onsite in extraction wells in the southeastern plume area. This would require the
installation of 4-inch diameter extraction wells in the northwestern plume area.

4. ECS recommends reconsidering the installation of additional upgradient monitoring wells, to
determine whether an offsite source is contributing to the levels of LNAPL and dissolved phase
constituents in the northwestern contaminant plume.
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TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

EDB - 1,2-Dibromoethane

DCA - Dichloroethane

Monitoring well not sampled on 11/14/08 due to the presence of LNAPL
LNAPL - light non-aqueous phase liquid

ECS MASTER.08-204262btx.xIsx



FIGURE 6. MW-1R Existing
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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02/17/05  08/16/05  02/12/06  08/11/06  02/07/07  08/06/07  02/02/08  07/31/08
DATE
—¢—Benzene ==t==Total BTEX =0 MTBE == Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :
Elevation

07/29/05 | BRL<1.0 | BRL<1.0 [ BRL<1.0 [ BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA -
07/17/06 | BRL<1.0 | BRL<1.0 [ BRL<1.0 [ BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA -
09/12/07 | BRL<1.0 | BRL<1.0 [ BRL<1.0 [ BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA -
04/22/08 | BRL<1.0 | BRL<1.0 [ BRL<1.0 [ BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 -
06/02/10 NS NS NS NS NS NS NS NS NS NS --
05/11/11 NS NS NS NS NS NS NS NS NS NS --
05/07/12 NS NS NS NS NS NS NS NS NS NS --
05/08/12 NS NS NS NS NS NS NS NS NS NS --
05/19/14 NS NS NS NS NS NS NS NS NS NS --
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled NG - Not Gauged

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS MASTER.08-204262btx.xIsx



FIGURE 7. MW-2 Existing
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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DATE
—&—Benzene =fe=Total BTEX =8 MTBE —— Groundwater Elevation

Groundw
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2 DCA ater
benzene BTEX thalene .

Elevation
07/29/05 150 25.7 121 437 733.7 |BRL<10.0| 167.3 50.6 NA NA 94.29
02/15/06 19.9 4.0 20.7 27.3 71.9 BRL<1.0 18.6 3.3 NA NA 95.74
07/18/06 58.4 8.4 37.2 65.8 169.8 BRL<1.0 52.0 12.4 NA NA 95.34
09/12/07 124 12.6 32.3 92.8 261.7 | BRL<1.0 44.4 16.0 NA NA 94.53
04/22/08 35.7 5.8 37.0 84.4 162.9 | BRL<1.0 58.5 13.6 BRL<1.0 | BRL<1.0| 96.84
06/02/10 NS NS NS NS NS NS NS NS NS NS 95.02
05/11/11 5.4 1.1 3.6 10.3 20.4 BRL<1.0 7.2 1.3 BRL<0.5 | BRL<1.0 | 96.30
05/07/12 95.2 15.2 55.8 188.3 3545 | BRL<1.0 105.9 41.2 BRL<5.0 | BRL<1.0 | 95.40
06/24/13 119 23.2 109 408.6 659.8 | BRL<5.0 192.4 88.7 BRL<2.5 | BRL<5.0 | 95.44
05/19/14 4.4 1.2 4.3 16.7 26.6 BRL<1.0 4.9 1.4 BRL<0.5 | BRL<1.0| 96.46

VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS MASTER.08-204262btx.xIsx



FIGURE 8. MW-2 ECS

VOC Concentrations

Northern Petroleum Bulk Storage Plant

St. Johnsbury, VT
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07/01/05 12/28/05 06/26/06 12/23/06 06/21/07
DATE
—&—Benzene =3j¢=Total BTEX  =—@®=MTBE ——Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes | Total BTEX] MTBE TMBs Naph- Water
benzene thalene .
Elevation
07/29/05 827 93 398 1,420 2,738 2,110 552 304 94.22
02/14/06 596 70.0 380 1,020.5 2,067 1,330 358.5 111 95.51
07/17/06 782 94.5 450 1,241.0 2,567.5 1,610 344.0 132 94.68
Well Destroyed
VGES | 5 | 1,000 | 700 | 10,000 | - 40 350 | 20 | -

Notes:

Concentrations in micrograms per liter (ug/L).
MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled NG - Not Gauged

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.

Well destroyed and not sampled during the September 2007 sampling event.
* Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB

*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan

EDB - 1,2-Dibromoethane
DCA - Dichloroethane

ECS

MASTER.08-204262btx.xlsx



FIGURE 9. MW-4R
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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02/17/05 07/02/06 11/14/07 03/28/09 08/10/10 12/23/11 05/06/13
DATE
—&—Benzene —e=Total BTEX =& MTBE ——Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :
Elevation
07/29/05 4.9 4.6 2.0 14.1 25.6 38.8 10.0 1.3 NA NA 93.90
02/15/06 4.4 BRL<1.0 | BRL<1.0 3.2 7.6 22.2 2.5 1.4 NA NA NM
09/12/07 | BRL<1.0 | BRL<1.0 | BRL<1.0 [ BRL<3.0 BRL 1.5 BRL<2.0 | BRL<1.0 NA NA 94.44
03/18/08 | BRL<1.0 | BRL<1.0 | BRL<1.0 [ BRL<2.0 BRL 1.3 BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 96.50
11/14/08 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL BRL<1.0| BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 94.92
04/22/09 | BRL<1.0 | BRL<1.0 | BRL<1.0 [ BRL<3.0 BRL 6.7 BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0| 95.64
06/02/10 5.4 BRL<1.0 | BRL<1.0 | BRL<3.0 5.4 BRL<1.0 [ BRL<2.0 | BRL<1.0 | BRL<0.5 | BRL<1.0 | 94.57
05/11/11 NS NS NS NS NS NS NS NS NS NS 95.74
05/07/12 NS NS NS NS NS NS NS NS NS NS 94.84
06/24/13 NS NS NS NS NS NS NS NS NS NS 94.98
06/05/14 NS NS NS NS NS NS NS NS NS NS 94.56
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

Well destroyed and not sampled on 7/17/06 or 2/22/07; MW-4R replaced on 8/27/07.
EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS MASTER.08-204262btx.xIsx



FIGURE 10. MW-5
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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02/17/05 07/02/06 11/14/07 03/28/09 08/10/10 12/23/11 05/06/13 09/18/14

DATE
—&—Benzene ==Total BTEX =—MTBE —{i—Ground-Water Elevation

Ground-

Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :

Elevation
07/29/05 157 BRL<5.0 21.6 145 323.6 337 214.6 93.7 NA NA 93.84
02/15/06 243 BRL<5.0 10.7 49.7 303.4 435 83.0 26.6 NA NA 95.20
07/17/06 149 BRL<5.0 | BRL<5.0 | BRL<15.0 149 352 20.5 12.8 NA NA 94.75
02/22/07 44.6 BRL<1.0 | BRL<1.0 | BRL<3.0 44.6 136 8.7 49 NA NA 94.78

04/22/09 | LNAPL | LNAPL | LNAPL | LNAPL LNAPL | LNAPL | LNAPL LNAPL [ LNAPL | LNAPL --
06/02/10 | LNAPL | LNAPL | LNAPL | LNAPL LNAPL | LNAPL | LNAPL LNAPL [ LNAPL | LNAPL 94.20

05/11/11 40.6 BRL<5.0 [ BRL<5.0 11.2 51.8 121 80.4 BRL<5.0 [ BRL<2.5 | BRL<5.0 | 95.55
05/07/12 16.4 BRL<5.0 [ BRL<5.0 12 28.4 717 52.4 BRL<5.0 [ BRL<2.5 | BRL<5.0 | 94.64
06/24/13 23.6 BRL<5.0 [ BRL<5.0 | BRL<15.0 23.6 56.4 12.2 9.2 BRL<2.5 | BRL<5.0 | 94.56
05/19/14 20.2 BRL<1.0 [ BRL<1.0| BRL<3.0 20.2 42.8 1.8 BRL<1.0 | BRL<0.5 | BRL<1.0 | 95.40
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

EDB - 1,2-Dibromoethane

DCA - Dichloroethane

NS- Not Sampled

LNAPL - light non-aqueous phase liquid

ECS MASTER.08-204262btx.xIsx



FIGURE 11. MW-7
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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02/17/05 07/02/06 11/14/07 03/28/09 08/10/10 12/23/11 05/06/13 09/18/14
DATE
—&—Benzene =s=Total BTEX =@ MTBE ——Ground-Water Elevation
Ground-
Ethyl Total Naph-
Date Benzene | Toluene Y Xylenes MTBE TMBs P EDB 1,2 DCA | Water
benzene BTEX thalene

Elevation
07/29/05 LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL LNAPL LNAPL 93.06

02/14/06 LNAPL | LNAPL | LNAPL [ LNAPL | LNAPL | LNAPL [ LNAPL LNAPL | LNAPL [ LNAPL ]| 95.30
07/17/06 LNAPL | LNAPL | LNAPL [ LNAPL | LNAPL | LNAPL [ LNAPL LNAPL | LNAPL [ LNAPL | 94.87
02/22/07 1.2 BRL<1.0 | BRL<1.0 | BRL<3.0 1.2 17.2 BRL<2.0 | BRL<1.0 NA NA 94.78
09/12/07 LNAPL | LNAPL [ LNAPL [ LNAPL | LNAPL | LNAPL [ LNAPL LNAPL | LNAPL [ LNAPL | 94.17
04/22/08 LNAPL | LNAPL | LNAPL [ LNAPL | LNAPL | LNAPL [ LNAPL LNAPL | LNAPL [ LNAPL | 96.35

06/02/10 NS NS NS NS NS NS NS NS NS NS 94.38
05/11/11 4.4 BRL<1.0 [ BRL<1.0 | BRL<3.0 4.4 18.3 BRL<2.0 | BRL<1.0 | BRL<0.5 | BRL<1.0| 95.65
05/07/12 LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL | LNAPL | LNAPL 94.86
06/24/13 15 BRL<1.0 [ BRL<1.0 | BRL<3.0 15 1.9 BRL<2.0 | BRL<2.0 | BRL<0.5 | BRL<1.0 | 94.96
05/19/14 BRL<1.0| BRL<1.0 | BRL<1.0 | BRL<3.0 BRL BRL<1.0| BRL<2.0 [ BRL<2.0 | BRL<0.5 | BRL<1.0 | 95.69
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).
MTBE - methyl tert-butyl ether

TMBS - trimethyl benzene

BRL - Below Reporting Limit

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.
NS - Not sampled

EDB - 1,2-Dibromoethane

DCA - Dichloroethane

LNAPL - light non aqueous phase liquid

ECS MASTER.08-204262btx.xIsx



FIGURE 12. MW-8
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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05/28/05 10/10/06 02/22/08 07/06/09 11/18/10 04/01/12 08/14/13 12/27/14
DATE
=—¢=—Benzene =fe=Total BTEX =@0—MTBE —f—Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :
Elevation
07/29/05 17.7 BRL<1.0 | BRL<1.0| BRL<2.0 17.7 61.6 BRL<2.0 | BRL<1.0 NA NA 94.07
02/14/06 2.2 BRL<1.0 | BRL<1.0| BRL<2.0 2.2 99.8 BRL<2.0 | BRL<1.0 NA NA 95.27
07/18/06 5.0 BRL<1.0 | BRL<1.0| BRL<3.0 5.0 38.6 BRL<2.0 | BRL<1.0 NA NA 94.81
02/22/07 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL 2.2 BRL<2.0 | BRL<1.0 NA NA 95.02
09/12/07 3.4 BRL<1.0 | BRL<1.0| BRL<3.0 3.4 27.4 BRL<2 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 94.08
03/18/08 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<2.0 BRL 5.1 BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 96.22
11/14/08 1.0 BRL<1.0 | BRL<1.0| BRL<3.0 1.0 22.6 BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 94.65
04/23/09 2.0 BRL<1.0 | BRL<1.0| BRL<3.0 2.0 1.8 BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 95.54
06/02/10 10.2 BRL<1.0 | BRL<1.0| BRL<3.0 10 34.9 BRL<2.0 | BRL<1.0 | BRL<0.5 | BRL<1.0 | 94.32
05/11/11 5.6 BRL<1.0 4.4 BRL<3.0 10.0 20 1.3 2.9 BRL<0.5 | BRL<1.0| 95.62
05/07/12 3.2 BRL<1.0 | BRL<1.0| BRL<3.0 3.2 18.2 BRL<2.0 | BRL<1.0 | BRL<0.5 | BRL<1.0 | 94.84
06/24/13 4.6 BRL<1.0 | BRL<1.0| BRL<3.0 BRL 13.1 BRL<2.0 | BRL<1.0 | BRL<0.5 | BRL<1.0 | 94.77
05/19/14 | BRL<1.0| BRL<1.0 | BRL<1.0| BRL<3.0 BRL BRL<1.0| BRL<2.0 | BRL<2.0 | BRL<0.5 | BRL<1.0 | 95.67
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBS - trimethyl benzene

BRL - Below Reporting Limit

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS MASTER.08-204262btx.xIsx



FIGURE 13. MW-11
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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02/17/05 09/05/05 03/24/06 10/10/06 04/28/07 11/14/07 06/01/08 12/18/08 07/06/09
DATE
=¢=Benzene ==je=Total BTEX === MTBE == Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- Water
benzene BTEX thalene i
Elevation
07/29/05 18.2 BRL<1.0 1.3 2.1 21.6 4.9 54.0 BRL<1.0| 95.00
VGES 5 1,000 700 10,000 -- 40 350 20 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

CL - Could not locate; well not sampled

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.

Well destroyed and not sampled on 2/14/06, 7/17/06 or 2/22/07; MW-11R replaced on 8/27/07.

* Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB
*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan
EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS MASTER.08-204262btx.xIsx



FIGURE 14. MW-12R
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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01/14/04  05/28/05 10/10/06  02/22/08  07/06/09  11/18/10  04/01/12  08/14/13 12/27/14

DATE
—&—Benzene ==te=Total BTEX =0 MTBE == Ground-Water Elevation

Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :

Elevation
07/29/05 |BRL<10.0[BRL<10.0| 162 758.7 920.7 |BRL<10.0] 1,012 438 NA NA 93.59
09/13/07 | BRL<5.0 | BRL<5.0 54.8 95.6 150 1.5 BRL<5.0 135 NA NA 94.37
03/18/08 | BRL<1.0 | BRL<1.0 2.4 6.0 8.4 BRL<1.0 22.8 5.9 BRL<1.0 | BRL<1.0| 96.53
11/14/08 1.3 BRL<1.0 | BRL<1.0 6.9 8.2 BRL<1.0 32.4 8.2 BRL<1.0 | BRL<1.0] 95.13
04/22/09 | BRL<1.0 | BRL<1.0 | BRL<1.0 [ BRL<3.0 BRL BRL<1.0 1.1 4.0 BRL<1.0 | BRL<1.0| 96.07
06/02/10 8.1 BRL<1.0 3.2 BRL<3.0 11.3 3.2 BRL<2.0 | BRL<1.0 | BRL<0.5 | BRL<1.0| 94.63
05/11/11 6.6 1.0 8 8.0 23.6 5.3 7.0 6.0 BRL<0.5 | BRL<1.0| 95.97
05/07/12 2.9 BRL<1.0 1.8 BRL<3.0 4.7 1.8 1.7 3.9 BRL<0.5 | BRL<1.0] 95.18
06/24/13 3.4 BRL<1.0 2.5 6.4 12.3 BRL<1.0 19.4 5.3 BRL<0.5 | BRL<1.0 | 96.05
05/19/14 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL BRL<1.0 2.1 BRL<1.0 | BRL<0.5 | BRL<1.0| 96.28

VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBS - trimethyl benzene

BRL - Below Reporting Limit

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

NS - Not sampled due to free-phase product in well.
Well destroyed and not sampled on 2/14/06, 7/17/06 or 2/22/07; MW-12R replaced on 8/27/07.
EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS MASTER.08-204262btx.xIsx



FIGURE 15. MW-13R
VOC Concentrations

Northern Petroleum Bulk Storage Plant

St. Johnsbury, VT
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05/28/05 07/02/06 08/06/07 09/09/08 10/14/09 11/18/10 12/23/11 01/26/13 03/02/14 04/06/15
DATE
=—@==Benzene =3é=Total BTEX =@ MTBE == Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :
Elevation
07/29/05 60.2 BRL<5.0 29.0 198.1 287.3 154 448 103 NA NA 93.85
02/15/06 1.0 BRL<1.0 2.7 10.2 13.9 18.1 39.6 8.0 NA NA 95.09
07/17/06 104 BRL<1.0 | BRL<1.0 | BRL<3.0 104 133 1.1 BRL<1.0 NA NA 94.92
09/12/07 58.0 BRL<2.5 12.6 41.6 112 44.4 108.5 36.8 NA NA 94.41
03/18/08 12.7 BRL<1.0 1.4 2.4 16.5 35.2 2.9 1.0 BRL<1.0 | BRL<1.0| 96.58
11/14/08 22.1 3.1 31.8 34.9 91.9 111.0 103.9 11.6 BRL<1.0 | BRL<1.0| 95.01
04/22/09 12.4 2.8 20.7 89.1 125.0 66.5 160.1 24.9 BRL<1.0 | BRL<1.0 | 95.84
06/02/10 23.6 55 37.4 145.3 212 123 241.6 44.6 BRL<2.5 | BRL<5.0 | 94.61
05/11/11 26 7.6 102 360.8 496.4 29.5 374.5 142 BRL<2.5 | BRL<5.0 | 95.90
05/07/12 37.1 BRL<10.0 65.2 169 271 137 208.1 75.4 BRL<5.0 |BRL<10.0] 95.05
06/24/13 40.4 11.9 68.9 183.7 304.9 150 293.2 123 BRL<2.5 | BRL<5.0 | 95.05
05/19/14 18.2 BRL<5.0 60.6 73.1 151.9 56.6 84.6 31.8 BRL<2.5 | BRL<5.0 | 95.96
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).
MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit
NS - Not Sampled

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.
Well destroyed and not sampled on 2/22/07; MW-13R replaced on 8/27/07.

EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS
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FIGURE 16. MW-16
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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08/01/04 12/14/05 04/28/07 09/09/08 01/22/10 06/06/11 10/18/12
DATE
== Benzene ==Total BTEX —&-MTBE == Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :
Elevation
07/29/05 453 5.8 11.1 39.6 509.5 43.8 241.6 224 NA NA 93.99
02/15/06 1.1 BRL<1.0 | BRL<1.0 | BRL<2.0 1.1 1.3 BRL<2.0 | BRL<1.0 NA NA 95.40
07/17/06 202 BRL<5.0 | BRL<5.0 11.4 213.4 BRL<5.0 66.7 47.2 NA NA 95.01
09/13/07 262 20.2 10.5 54.3 347 2.8 117.6 81.8 NA NA 94.16
11/14/08 216 22.6 7.8 113.8 360.2 1.1 166.4 65.8 BRL<1.0 | BRL<1.0| 94.78
04/22/09 178 16.8 2.0 58.0 254.8 2.7 24.9 9.2 BRL<1.0 | BRL<1.0| 95.70
06/02/10 NS NS NS NS NS NS NS NS NS NS 94.41
05/11/11 NS NS NS NS NS NS NS NS NS NS 95.68
05/07/12 NS NS NS NS NS NS NS NS NS NS 94.91
06/24/13 NS NS NS NS NS NS NS NS NS NS --
06/05/14 Well Destroyed --
VGES 5 | 1000 | 700 [ 10000 | -- | 40 | 30 | 20 | 005 | 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS MASTER.08-204262btx.xIsx



FIGURE 17. MW-17
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT

20,000 98.00
16,000 9%.00 &
= 4./-\ /.\.__._/I =
) 9
2 12,000 94.00 ©

c

) 2
b= w
5 5
£ 8,000 Y 9200 £
8 / 2
c ©
o c
© 4,000 90.00 8
, < G

0ol e 8500

07/01/05 11/13/06 03/27/08 08/09/09 12/22/10 05/05/12 09/17/13 01/30/15

DATE
=—&=—Benzene =fe=Total BTEX =@®=—MTBE —{l=Ground-Water Elevation

Ground-

Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :

Elevation

07/29/05 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL | LNAPL | LNAPL 94.03
02/15/06 614 543 309 1,940 3,406 |BRL<10.0| 1,046 188 NA NA 95.48
07/31/06 | 1,450 549 2,110 3,852 7,961 14.0 1,061 364 NA NA 95.08

11/14/08 | LNAPL [ LNAPL | LNAPL [ LNAPL LNAPL | LNAPL | LNAPL LNAPL [ LNAPL | LNAPL 94.96
04/22/09 | LNAPL | LNAPL [ LNAPL | LNAPL LNAPL | LNAPL | LNAPL LNAPL [ LNAPL | LNAPL 95.74
06/02/10 | LNAPL | LNAPL [ LNAPL | LNAPL LNAPL | LNAPL | LNAPL LNAPL [ LNAPL | LNAPL 94.52
05/11/11 | LNAPL | LNAPL [ LNAPL | LNAPL LNAPL | LNAPL | LNAPL LNAPL [ LNAPL | LNAPL 95.91

05/07/12 NS NS NS NS NS NS NS NS NS NS 95.05
06/24/13 NS NS NS NS NS NS NS NS NS NS 95.18
06/05/14 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL LNAPL LNAPL 95.52

VGES 5 1,000 700 10,000 -- 40 **350 20 0.05 5 --
Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NA - Not Analyzed

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.

MW-17 could not be located in 2007/early 2008.

** Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB
*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan
EDB - 1,2-Dibromoethane

DCA - Dichloroethane

LNAPL -Light non-aqueous phase liquid

NS - not sampled

ECS MASTER.08-204262btx.xIsx



Northern Petroleum Bulk Storage Plant

FIGURE 18. MW-18

VOC Concentrations

St. Johnsbury, VT
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01/14/04  05/28/05 10/10/06  02/22/08 07/06/09 11/18/10  04/01/12 08/14/13 12/27/14
DATE
=§==Benzene =3ie=Total BTEX MTBE == Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethy| Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene .
Elevation
07/29/05 | 2,770 6,290 1,310 9,070 19,440 1,570 4,135 824 NA NA 94.23
02/15/06 373 601 141 1,098 2,213 130 449 52.4 NA NA 95.60
07/31/06 728 150 125 768.8 1,772 108 347.6 87.8 NA NA 95.23
09/12/07 | LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL 94.45
04/22/09 | LNAPL | LNAPL | LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL 95.79
06/02/10 NS NS NS NS NS NS NS NS NS NS 94.76
05/11/11 | LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL 96.05
05/07/12 NS NS NS NS NS NS NS NS NS NS 95.21
06/24/13 NS NS NS NS NS NS NS NS NS NS 96.26
06/05/14 NS NS NS NS NS NS NS NS NS NS 95.38
VGES 5 1,000 700 10,000 -- 40 **350 20 0.05 5 --
Notes:

Concentrations in micrograms per liter (ug/L).
MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes
BRL - Below Reporting Limit

NS - Not Sampled
VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

** Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB
*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan

EDB - 1,2-Dibromoethane

DCA - Dichloroethane
LNAPL - light non-aqueous phase liquid

ECS
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FIGURE 19. MW-19
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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01/14/04  05/28/05 10/10/06  02/22/08  07/06/09  11/18/10  04/01/12  08/14/13 12/27/14
DATE
=—¢—Benzene =f=Total BTEX =@—MTBE —=Groundwater elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :
Elevation
07/29/05 | LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL 94.35
02/15/06 72.9 16.5 179 650.6 919 BRL<5.0 1,037 83.0 NA NA 96.25
07/17/06 91.6 460 233 951 1,736 BRL<5.0| 3,145 84.6 NA NA 95.37
09/13/07 80.7 161 191 822 1,255 BRL<5.0 245.1 63.8 NA NA 94.49
04/22/08 27.8 BRL<5.0 120 222.4 370 BRL<5.0 294.8 29.4 BRL<5.0 | BRL<5.0 | 96.95
11/14/08 26.2 9.1 39.3 81.9 156.5 BRL<1.0 136.4 20.6 BRL<1.0 | BRL<1.0| 95.33
04/22/09 36.8 7.8 137 253.0 434.6 BRL<5.0 324.5 41.6 BRL<5.0 | BRL<5.0 | 96.53
06/02/10 38.8 9.2 66.2 175.7 290 BRL<5.0 209.2 31.1 BRL<2.5 | BRL<5.0| 93.95
05/11/11 NS NS NS NS NS NS NS NS NS NS 96.85
05/07/12 NS NS NS NS NS NS NS NS NS NS 95.80
06/24/13 NS NS NS NS NS NS NS NS NS NS --
06/05/14 NS NS NS NS NS NS NS NS NS NS 95.81
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.

LNAPL - Not sampled due to light non-aqueous phase liquid in well (7/29/05).
EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS MASTER.08-204262btx.xIsx



FIGURE 20. MW-22
VOC Concentrations

Northern Petroleum Bulk Storage Plant

St. Johnsbury, VT
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01/14/04  05/28/05 10/10/06  02/22/08 07/06/09 11/18/10  04/01/12 08/14/13 12/27/14
DATE
=—¢==Benzene =3ie=Total BTEX MTBE == Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene .
Elevation
07/29/05 616 1,450 1,050 5,016 8,132 BRL<50 1,343 352 NA NA 94.24
02/14/06 LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL NA NA 95.58
07/17/06 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL NA NA 95.38
09/12/07 LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL NA NA 94.56
11/14/08 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL LNAPL LNAPL 95.11
04/22/09 LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL 95.91
06/02/10 NS NS NS NS NS NS NS NS NS NS NS
05/11/11 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL LNAPL LNAPL 96.06
05/07/12 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL LNAPL LNAPL 95.23
06/24/13 LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL 95.32
06/05/14 | LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL LNAPL 95.57
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

LNAPL - Not sampled due to light non-aqueous phase liquid in well
EDB - 1,2-Dibromoethane

DCA - Dichloroethane

NS - not sampled

Well not sampled 6/2/10 - inaccessible due to tanks over well

ECS
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FIGURE 21. MW-26
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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DATE
—&-—Benzene =t=Total BTEX == MTBE —fll—Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBS Naph- EDB 1,2DCA | Water
benzene BTEX thalene :
Elevation
07/29/05 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<2.0 BRL BRL<1.0| BRL<2.0 | BRL<5.0 NA NA 95.87
02/15/06 | BRL<1.0| BRL<1.0 | BRL<1.0 | BRL<2.0 BRL BRL<1.0| BRL<2.0 | BRL<1.0 NA NA 95.82
07/17/06 | BRL<1.0| BRL<1.0 | BRL<1.0 | BRL<3.0 BRL BRL<1.0| BRL<2.0 | BRL<1.0 NA NA 95.14
Well Destroyed
VGES | 5 [ 1000 | 700 [ 10000 | -- | 40 | *350 | 20 005 | 5 | -
Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.

Well determined to be destroyed during the September 2007 sampling event.

** Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB
*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan
EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS
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FIGURE 22. MW-27
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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02/17/05  09/05/05  03/24/06 10/10/06  04/28/07 11/14/07  06/01/08 12/18/08  07/06/09
DATE
=—4=—Benzene =fe=Total BTEX =@®-—MTBE —{=Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2 DCA | Water
benzene BTEX thalene :
Elevation
07/29/05 | BRL<1.0 | BRL<1.0 [ BRL<1.0 [ BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<5.0 NA NA 95.87
02/15/06 | BRL<1.0 | BRL<1.0 [ BRL<1.0 [ BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA 95.80
07/17/06 | BRL<1.0 | BRL<1.0 [ BRL<1.0 [ BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA 95.51
09/13/07 | BRL<1.0 | BRL<1.0 | BRL<1.0 [ BRL<3.0 BRL BRL<1.0| BRL<2 | BRL<1.0 NA NA 94.60
04/22/08 | BRL<1.0 | BRL<1.0 | BRL<1.0 [ BRL<2.0 BRL BRL<1.0| BRL<2 | BRL<1.0 | BRL<1.0 | BRL<1.0| 96.96
11/14/08 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL BRL<1.0| BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 95.25
04/22/09 | BRL<1.0 | BRL<1.0 | BRL<1.0 [ BRL<3.0 BRL BRL<1.0| BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0| 98.61

Well Destroyed
VGES | 5 | 1000 | 700 | 10000 | -- | 40 | =350 | 20 [ o005 | 5 | -

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.

** Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB
*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan
EDB - 1,2-Dibromoethane

DCA - Dichloroethane

ECS MASTER.08-204262btx.xIsx



FIGURE 23. MW-28
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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01/14/04  05/28/05 10/10/06  02/22/08  07/06/09 11/18/10  04/01/12 08/14/13 12/27/14
DATE
—&—Benzene —=Total BTEX MTBE ——Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :
Elevation
07/29/05 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL [ LNAPL | LNAPL 95.10
02/14/06 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL [ LNAPL | LNAPL 95.44
07/17/06 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL [ LNAPL | LNAPL 95.10
09/12/07 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL [ LNAPL | LNAPL 94.14
04/22/08 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL [ LNAPL | LNAPL 96.79
11/14/08 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL [ LNAPL | LNAPL 95.02
06/02/10 NS NS NS NS NS NS NS NS NS NS 94.63
05/11/11 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL [ LNAPL | LNAPL 96.38
05/07/12 NS NS NS NS NS NS NS NS NS NS 95.22
06/24/13 NS NS NS NS NS NS NS NS NS NS 95.27
05/19/14 NS NS NS NS NS NS NS NS NS NS --
VGES 5 1,000 700 10,000 -- 40 **350 20 0.05 5 --
Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMB - trimethyl benzene

BRL - Below Reporting Limit

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.

LNAPL - Not sampled due to light non-aqueous phase liquid in well

** Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB
*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan
EDB - 1,2-Dibromoethane

DCA - Dichloroethane

NS - Not Sampled

ECS
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FIGURE 24. MW-29
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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01/14/04  05/28/05  10/10/06  02/22/08  07/06/09  11/18/10  04/01/12  08/14/13  12/27/14
DATE
==Total BTEX
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2 DCA | Water
benzene BTEX thalene .
Elevation
07/29/05 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<5.0 NA NA 95.49
02/14/06 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA 95.15
07/18/06 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL 10.0 BRL<2.0 | BRL<1.0 NA NA 94.93
02/22/07 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL 2.4 BRL<2.0 | BRL<1.0 NA NA 94.87
09/13/07 2.2 BRL<1.0 | BRL<1.0 | BRL<3.0 2.2 17.8 BRL<2.0 | BRL<1.0 NA NA 94.14
04/22/08 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL 1.7 BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 96.42
06/02/10 NS NS NS NS NS NS NS NS NS NS 94.39
05/11/11 NS NS NS NS NS NS NS NS NS NS 95.79
05/07/12 NS NS NS NS NS NS NS NS NS NS 94,98
06/24/13 NS NS NS NS NS NS NS NS NS NS 95.18
06/05/14 NS NS NS NS NS NS NS NS NS NS 95.32
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).
MTBE - methyl tert-butyl ether
TMBs - trimethyl benzenes
BRL - Below Reporting Limit

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.
EDB - 1,2-Dibromoethane

DCA - Dichloro

ECS
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FIGURE 25. MW- 30
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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01/14/04 05/28/05 10/10/06 02/22/08 07/06/09 11/18/10 04/01/12 08/14/13 12/27/14
DATE
—&—Benzene =fée=Total BTEX == MTBE —f—groundwater elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2 DCA | Water
benzene BTEX thalene :
Elevation
07/29/05 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<2.0 BRL BRL<1.0 3.1 2.2 NA NA 95.64
07/18/06 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL 3.8 BRL<2.0 | BRL<1.0 NA NA 95.00
03/01/07 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL 6.5 BRL<2.0 | BRL<1.0 NA NA 94.91
09/13/07 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL 1.5 BRL<2.0 | BRL<1.0 NA NA 94.17
04/22/08 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<2.0 BRL 1.5 BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 96.51
11/14/08 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL 2.7 BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 94.77
04/23/09 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL BRL<1.0| BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0] 95.63
06/02/10 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL 1.8 BRL<2.0 1.2 BRL<0.5 | BRL<1.0| 94.43
05/11/11 NS NS NS NS NS NS NS NS NS NS 95.79
05/07/12 NS NS NS NS NS NS NS NS NS NS 94.98
06/24/13 NS NS NS NS NS NS NS NS NS NS 95.52
06/05/14 NS NS NS NS NS NS NS NS NS NS 95.30
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

EDB - 1,2-Dibromoethane

DCA - Dichloroethane
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Northern Petroleum Bulk Storage Plant

FIGURE 26. MW- 31
VOC Concentrations

St. Johnsbury, VT
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01/14/04 05/28/05 10/10/06 02/22/08 07/06/09 11/18/10 04/01/12
DATE
—&—Benzene =3jé=Total BTEX MTBE == Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2 DCA | Water
benzene BTEX thalene .
Elevation
07/29/05 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<5.0 NA NA 95.82
02/14/06 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<2.0 BRL 6.9 BRL<2.0 | BRL<1.0 NA NA 95.23
07/18/06 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL 3.3 BRL<2.0 | BRL<1.0 NA NA 95.13
03/01/07 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA 95.20
09/13/07 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL BRL<1.0| BRL<2 | BRL<1.0 NA NA 94.63
04/22/08 | BRL<1.0 | BRL<1.0 | BRL<1.0 3.2 3.2 BRL<1.0 5.0 2.6 BRL<1.0 | BRL<1.0 | 96.47
06/02/10 NS NS NS NS NS NS NS NS NS NS 94.44
05/11/11 NS NS NS NS NS NS NS NS NS NS 95.84
05/07/12 NS NS NS NS NS NS NS NS NS NS 95.10
06/24/13 NS NS NS NS NS NS NS NS NS NS --
05/19/14 NS NS NS NS NS NS NS NS NS NS --
VGES 5 1,000 700 10,000 - 40 350 20 0.05 5 -
Notes:

Concentrations in micrograms per liter (ug/L).
MTBE - methyl tert-butyl ether
TMBs - trimethyl benzenes

BRL - Below Reporting Limit

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.
EDB - 1,2-Dibromoethane
DCA - Dichloroethane
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FIGURE 27. MW- 32
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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02/17/05 09/05/05 03/24/06 10/10/06 04/28/07 11/14/07 06/01/08 12/18/08 07/06/09
DATE
—&—Benzene =j¢=Total BTEX =0—MTBE —fi—groundwater elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2 DCA | Water
benzene BTEX thalene .
Elevation
07/29/05 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<5.0 NA NA 95.86
07/17/06 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA 95.09
09/13/07 9.3 BRL<1.0 | BRL<1.0 | BRL<3.0 9.3 6.6 BRL<2 | BRL<1.0 NA NA 94.36
04/22/08 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 96.47
11/14/08 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL 1.4 BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 94.94
04/23/09 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 95.85
Well Destroyed
VGES | 5 | 1,000 | 700 10000 | - | 40 | =350 | 20 [ 005 | 5 --
Notes:

Concentrations in micrograms per liter (ug/L).
MTBE - methyl tert-butyl ether
TMBs - trimethyl benzenes
BRL - Below Reporting Limit
NS - Not Sampled
Well could not be located on 2/14/06 and 2/22/07; likely due to snowpack

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.
** Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB
*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan

EDB - 1,2-Dibromoethane

DCA - Dichloroethane
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FIGURE 28. MW- 36
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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10/10/06 02/22/08 07/06/09 11/18/10 04/01/12 08/14/13 12/27/14
DATE
—&—Benzene =j¢=Total BTEX =0—MTBE —fi—groundwater elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 12 DCA | Water
benzene BTEX thalene .
Elevation
09/13/07 3.2 BRL<1.0 | BRL<1.0 | BRL<3.0 3.0 3.4 10.2 BRL<1.0 NA NA 94.36
03/18/08 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<2.0 BRL BRL<1.0 [ BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 | 96.60
06/02/10 NS NS NS NS NS NS NS NS NS NS 94.70
05/11/11 NS NS NS NS NS NS NS NS NS NS 95.91
05/07/12 NS NS NS NS NS NS NS NS NS NS 95.21
06/24/13 NS NS NS NS NS NS NS NS NS NS --
06/05/14 NS NS NS NS NS NS NS NS NS NS 95.38
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --
Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

Well could not be located on 2/14/06 and 2/22/07; likely due to snowpack
VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.

EDB - 1,2-Dibromoethane

DCA - Dichloroethane
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FIGURE 29. MW- 37
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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01/18/07 08/06/07 02/22/08 09/09/08 03/28/09 10/14/09 05/02/10 11/18/10
DATE
=—4—Benzene =3i=Total BTEX MTBE ——groundwater elevation
Ground-
Date Benzene | Toluene Ethy| Xylenes Total MTBE TMBs Naph- EDB 1,2 DCA Water
benzene BTEX thalene :
Elevation
09/13/07 90.0 128 1,850 8,488 10,556 | BRL<50.0 2,730 770 NA NA 94.36
04/23/08 |BRL<50.0 50.5 1,020 4,889 5,960 |BRL<50.0 1,878 276 BRL<50.0| BRL<50.0| 96.62
11/14/08 53.8 62.8 1130 5351 6,598 BRL<25.0 1792 548 BRL<25.0{ BRL<25.0| 95.15
04/22/09 108 98.5 2,150 9,133 11,490 | BRL<25.0( 3,504 681 BRL<25.0| BRL<25.0| 95.92
06/02/10 64.0 69.5 1,960 8,626 10,720 | BRL<50.0| 3,372 722 BRL<25.0| BRL<50.0| 94.85
05/11/11 NS NS NS NS NS NS NS NS NS NS NS
05/07/12 NS NS NS NS NS NS NS NS NS NS NS
06/24/13 NS NS NS NS NS NS NS NS NS NS NS
05/19/14 NS NS NS NS NS NS NS NS NS NS --
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --
Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether
TMBs - trimethyl benzenes
BRL - Below Reporting Limit

NS - Not Sampled

Well could not be located on 2/14/06 and 2/22/07; likely due to snowpack
VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.
EDB - 1,2-Dibromoethane
DCA - Dichloroethane
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FIGURE 30. MW- 38
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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10/10/06 02/22/08 07/06/09 11/18/10 04/01/12 08/14/13 12/27/14
DATE
=—4—Benzene =¢=Total BTEX =0—MTBE —fi—groundwater elevation
Ethyl Naph- Ground-
Date |Benzene| Toluene ' | xylenes |Total BTEX| MTBE | TMBs P EDB | 1.2DCA | water
benzene thalene ;i
Elevation
09/13/07 474.0 51.5 908 3,537 4,971 264.0 1,051 343 NA NA 94.36
04/22/08 281 BRL<25.0 615 1,760 2,656 171 831 161 BRL<25.0 | BRL<25.0| 96.59
11/14/08 406 35.0 889 2624 3954 320 1168 319 BRL<25.0 | BRL<25.0| 95.01
04/22/09 608 37.2 1,510 4,590 6,745 512 1,592 379 BRL<25.0 | BRL<25.0] 95.80
06/02/10 298 BRL<50.0 834 2,500 3,632 292 1,071 201 BRL<25.0 | BRL<50.0| 94.71
05/11/11 NS NS NS NS NS NS NS NS NS NS 95.92
05/07/12 NS NS NS NS NS NS NS NS NS NS 95.04
06/24/13 NS NS NS NS NS NS NS NS NS NS --
06/05/14 NS NS NS NS NS NS NS NS NS NS 95.36
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --
Notes:

Concentrations in micrograms per liter (ug/L).
MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit
NS - Not Sampled
Well could not be located on 2/14/06 and 2/22/07; likely due to snowpack
VGES - Vermont Groundwater Enforcement Standards
Shaded areas indicate VGES exceedances.

EDB - 1,2-Dibromoethane

DCA - Dichloroethane
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FIGURE 31. MW- 39
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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06/01/07 10/13/08 02/25/10 07/10/11 11/21/12 04/05/14 08/18/15
DATE
=—¢=—Benzene ==Total BTEX =@-MTBE == Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2 DCA | Water
benzene BTEX thalene .
Elevation
09/13/07 30.3 3 57 176 266.0 10.9 70 33 NA NA 94.36
04/23/08 86.0 BRL<1.0 15.4 33.8 135 18.2 31.0 13.2 BRL<1.0 | BRL<1.0| 96.56
11/14/08 67.1 BRL<1.0 10.9 31 109 22.7 25.7 6.6 BRL<1.0 | BRL<1.0| 95.00
04/22/09 460 8.6 120 359 948 300 254.3 46.8 BRL<5.0 | BRL<5.0] 95.82
06/02/10 35.5 BRL<5.0 30.8 71.8 138 11.8 46.6 12.1 BRL<2.5 | BRL<5.0 ] 94.66
05/11/11 362 9.0 212 672.8 1,255.8 101 752 131 BRL<2.5 | BRL<5.0] 95.84
05/07/12 69 BRL<5.0 49.9 88.1 207 12.5 180.6 33.6 BRL<2.5 | BRL<5.0] 94.99
06/24/13 NS NS NS NS NS NS NS NS NS NS 95.00
05/19/14 1,540 31.8 462 1,661.8 3,696 298 864 135 BRL<12.5|BRL<25.0] 95.79
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5 --
Notes:

Concentrations in micrograms per liter (ug/L).
MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

Well could not be located on 2/14/06 and 2/22/07; likely due to snowpack

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.
EDB - 1,2-Dibromoethane
DCA - Dichloroethane
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FIGURE 32. MW- 40
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT

100 98.00
80 /’\ \./.\ ’.\_—f - 96.00 E
E: o ~ s
2 60 9400 S
i) ﬁ
j 5
g 40 9200 &
X
o \ °
20 \ 90.00 5
0 +— 0~ DR ] = : ) 88.00
10/10/06 11/14/07 12/18/08 01/22/10 02/26/11 04/01/12 05/06/13 06/10/14 07/15/15
DATE
=—4—Benzene =j¢=Total BTEX MTBE —fi—groundwater elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2 DCA | Water
benzene BTEX thalene .
Elevation
09/13/07 | BRL<1.0 | BRL<1.0 5 27 32.0 BRL<1.0 124 25 NA NA 94.36
03/18/08 | BRL<1.0 | BRL<1.0 2.0 11.4 134 BRL<1.0 80.9 25.2 BRL<1.0 | BRL<1.0] 96.63
11/14/08 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL LNAPL LNAPL 95.12
04/22/09 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL BRL<1.0 15.1 3.5 BRL<1.0 | BRL<1.0] 96.06
06/02/10 4.2 BRL<1.0 | BRL<1.0| BRL<3.0 4.2 2.0 BRL<2.0 | BRL<1.0 | BRL<0.5 | BRL<1.0 | 94.73
05/11/11 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL LNAPL LNAPL 95.78
05/07/12 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL 1.4 BRL<2.0 1.6 BRL<0.5 | BRL<1.0] 95.45
06/24/13 | LNAPL | LNAPL | LNAPL LNAPL LNAPL | LNAPL LNAPL LNAPL LNAPL LNAPL 96.00
05/19/14 | BRL<1.0 | BRL<1.0 | BRL<1.0 | BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<2.0 | BRL<0.5 | BRL<1.0 | 96.50
VGES 5 1,000 700 10,000 -- 40 **350 20 0.05 5 --
Notes:

Concentrations in micrograms per liter (ug/L).
MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit
NS - Not Sampled
Well could not be located on 2/14/06 and 2/22/07; likely due to snowpack

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.
** Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB
*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan

EDB - 1,2-Dibromoethane

DCA - Dichloro

ethane

LNAPL - Light non-aqueous phase liquid detected in well
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FIGURE 33. MW-101
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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05/28/05 02/22/06 11/19/06 08/16/07 05/12/08 02/06/09 11/03/09 07/31/10
DATE
=—¢=—Benzene =fe=Total BTEX =@0—MTBE —f—Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :
Elevation
07/29/05 | BRL<1.0 | BRL<1.0 [ BRL<1.0 [ BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA -
02/15/06 | BRL<1.0 | BRL<1.0 [ BRL<1.0 [ BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA -
07/18/06 | BRL<1.0 | BRL<1.0 [ BRL<1.0 | BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 NA NA -
04/22/08 | BRL<1.0 | BRL<1.0 [ BRL<1.0 [ BRL<2.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 -
11/14/08 | BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 -
04/23/09 | BRL<1.0 | BRL<1.0 | BRL<1.0 [ BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 | BRL<1.0 | BRL<1.0 -
06/02/10 | BRL<1.0 | BRL<1.0 | BRL<1.0 [ BRL<3.0 BRL BRL<1.0 | BRL<2.0 | BRL<1.0 | BRL<0.5 | BRL<1.0 -
05/11/11 NS NS NS NS NS NS NS NS NS NS -
05/07/12 NS NS NS NS NS NS NS NS NS NS -
06/24/13 NS NS NS NS NS NS NS NS NS NS --
05/19/14 NS NS NS NS NS NS NS NS NS NS --
VGES 5 1,000 700 10,000 -- 40 **350 20 0.05 5 --
Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.

** Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB
*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan
EDB - 1,2-Dibromoethane

DCA - Dichloroethane
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FIGURE 34. MW-102
VOC Concentrations

Northern Petroleum Bulk Storage Plant
St. Johnsbury, VT
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07/01/05 12/28/05 06/26/06 12/23/06 06/21/07 12/18/07 06/15/08
DATE
=—=—Benzene =fe=total BTEX =@0—MTBE —{=Ground-Water Elevation
Ground-
Date Benzene | Toluene Ethyl Xylenes Total MTBE TMBs Naph- EDB 1,2DCA | Water
benzene BTEX thalene :

Elevation
07/29/05 NS NS NS NS NS NS NS NS NA NA -
02/15/06 4.9 BRL<1.0 | BRL<1.0 6.5 11.4 BRL<1.0 3.5 1.1 NA NA -
07/17/06 5.2 1.2 BRL<1.0 13.4 18.6 BRL<1.0 22.0 8.1 NA NA -
05/11/11 NS NS NS NS NS NS NS NS NS NS -
05/07/12 NS NS NS NS NS NS NS NS NS NS -
06/24/13 NS NS NS NS NS NS NS NS NS NS -
05/19/14 NS NS NS NS NS NS NS NS NS NS --
VGES 5 1,000 700 10,000 -- 40 **350 20 0.05 5 --

Notes:

Concentrations in micrograms per liter (ug/L).

MTBE - methyl tert-butyl ether

TMBs - trimethyl benzenes

BRL - Below Reporting Limit

NS - Not Sampled

VGES - Vermont Groundwater Enforcement Standards

Shaded areas indicate VGES exceedances.

** Effective on 2/28/07, TMB enforcement standards increased to 350 pg/L total 1,2,4,TMB and 1,3,5,TMB
*Effective 05/03/07, EDB & 1,2 DCA were added to the list of chemicals analyzed for an 8021B VT Scan
EDB - 1,2-Dibromoethane

DCA - Dichloroethane
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Table 1.

Groundwater Elevations

521 Bay Street
St. Johnsbury, VT

Monitoring Date: 19 May 2014

Top_ of Depth to LNAPL Corrected Water Table
well 1.D. Casmg LI\FI)APL Depth to Water Thickness [Depth to Water Elevation
Elevation
MW-1 100.00 -- NM -- -- --
MW-1R - - NM -- -- --
MW-2 (existing) 100.14 - 3.68 -- -- 96.46
MW-4R 99.12 - NM -- --
MW-5 98.95 -- 3.55 -- -- 95.40
MW-7 100.50 - 481 -- -- 95.69
MW-8 100.67 - 5.00 -- -- 95.67
MW-12R 98.73 - 2.45 -- -- 96.28
MW-13R 98.76 - 2.80 -- -- 95.96
MW-16 99.56 - NM -- -- --
MW-17 99.83 -- NM -- -- --
MW-18 99.96 - NM -- -- --
MW-19 100.05 -- NM -- -- --
MW-22 99.95 - NM -- -- --
MW-28 102.09 - NM -- -- --
MW-29 99.63 - NM -- -- --
MW-30 100.01 -- NM -- -- --
MW-31 99.95 - NM -- -- --
MW-36 98.72 - NM -- -- --
MW-37 99.67 - NM -- -- --
MW-38 100.06 - NM -- -- --
MW-39 99.74 - 3.95 -- -- 95.79
MW-40 98.68 - 2.18 -- -- 96.50
MW-101 (existing) -- - NM -- -- --
MW-102 -- -- NM -- -- --
Notes:

All values reported in feet relative to a datum of 100.00 ft.

NM - Not Measured

Corrected ground-water elevations were calculated by multiplying the LNAPL by the specific gravity of #2 fuel oil (0.9) and subtracting the result from the

measured depth to water.

LNAPL - light non-aqueous phase liquid

ECS

08-204262.00abc



Table 2.

Groundwater Elevations

521 Bay Street
St. Johnsbury, VT

Monitoring Date: 05 June 2014

Top_ of Depth to LNAPL Corrected Water Table
well 1.D. Casmg LI\FI)APL Depth to Water Thickness [Depth to Water Elevation
Elevation
MW-1 100.00 -- NM -- -- --
MW-1R - -- 4.36 - - -
MW-2 (existing) 100.14 - 4.35 -- -- 95.79
MW-4R 99.12 -- 4.56 - 94.56
MW-5 98.95 -- 4.18 -- -- 94.77
MW-7 100.50 -- 5.39 - - 95.11
MW-8 100.67 -- 5.56 -- -- 95.11
MW-12R 98.73 -- 3.23 - - 95.50
MW-13R 98.76 - 3.43 - - 95.33
MW-16 99.56 - Destroyed -- -- --
MW-17 99.83 4.08 6.36 2.28 4.31 95.52
MW-18 99.96 -- 4.58 - - 95.38
MW-19 100.05 -- 4.24 -- -- 95.81
MW-22 99.95 4.28 5.23 0.95 4.38 95.57
MW-28 102.09 - NM - - -
MW-29 99.63 -- 4.31 - - 95.32
MW-30 100.01 - 4,71 - - 95.30
MW-31 99.95 -- NM - - -
MW-36 98.72 - 3.34 - - 95.38
MW-37 99.67 -- NM - - -
MW-38 100.06 - 4.70 - - 95.36
MW-39 99.74 -- 4.50 - - 95.24
MW-40 98.68 - 3.15 - - 95.53
MW-101 (existing) -- - 4.19 -- -- --
MW-102 - -- 4.19 - - --

Notes:

All values reported in feet relative to a datum of 100.00 ft.

NM - Not Measured

Corrected ground-water elevations were calculated by multiplying the LNAPL thickness by the specific gravity of #2 fuel oil (0.9) and subtracting the
result from the measured depth to water.

LNAPL - light non-aqueous phase liquid

ECS

08-204262.00abc



Table 3

Summary of Analytical Results

Northern Petroleum Bulk Plant
St. Johnsbury, Vermont

Monitoring Date: 19 May 2014

Well I.D. Benzene | Toluene Ethyl Xylenes Total MTBE Total TMB | Naphthalene EDB 1,2 DCA
benzene BTEX
ONSITE MONITORING WELLS
MW-5 20.2 BRL<1.0 | BRL<1.0| BRL<3.0 20.2 42.8 1.8 BRL<1.0 BRL<0.5 | BRL<1.0
MW-12R BRL<1.0 [ BRL<1.0 | BRL<1.0| BRL<3.0 BRL BRL<1.0 2.1 BRL<1.0 BRL<0.5 | BRL<1.0
MW-13R 18.2 BRL<5.0 60.6 73.1 151.9 56.6 84.6 31.8 BRL<2.5 | BRL<5.0
MW-39 1,540 31.8 462 1,661.8 3,696 298 864 135 BRL<12.5 | BRL<25.0
MW-40 BRL<1.0 [ BRL<1.0 [ BRL<1.0| BRL<3.0 BRL BRL<1.0 | BRL<2.0 BRL<2.0 BRL<0.5 | BRL<1.0
OFFSITE MONITORING WELLS
MW-2 4.4 1.2 4.3 16.7 26.6 BRL<1.0 4.9 1.4 BRL<0.5 | BRL<1.0
MW-7 BRL<1.0 [ BRL<1.0 | BRL<1.0| BRL<3.0 BRL BRL<1.0 | BRL<2.0 BRL<2.0 BRL<0.5 | BRL<1.0
MW-8 BRL<1.0 [ BRL<1.0 | BRL<1.0| BRL<3.0 BRL BRL<1.0 | BRL<2.0 BRL<1.0 BRL<0.5 | BRL<1.0
QAQC
puplex™ MW" | BRL<1.0 | BRL<1.0 | BRL<L.0| BRL<30 | BRL | BRL<LO 2.0 1.1 BRL<0.5 | BRL<1.0
Trip Blank BRL<1.0 | BRL<1.0 | BRL<1.0| BRL<3.0 BRL BRL<1.0 | BRL<2.0 BRL<1.0 BRL<0.5 | BRL<1.0
VGES 5 1,000 700 10,000 -- 40 350 20 0.05 5

Notes:

Results given in micrograms per liter (ug/L).
BTEX - a sum of benzene, toluene, ethylbenzene, and total xylenes

MTBE - methyl tertiary butyl ether

TMB - trimethyl benzene
BRL - Below Reporting Limit
VGES - Vermont Groundwater Enforcement Standards, shaded area denotes exceedence of VGES
All samples collected by ECS and analyzed by Spectrum Analytical, Inc.
EDB - 1,2-Dibromoethane
DCA - Dichloroethane

ECS

08-204262.00abc




Table 4.
LNAPL Product Thicknesses

521 Bay Street
St. Johnsbury, VT

08-204262.00

Monitoring Date | MW-1 MW-5 MW-7 |MW-12R*| MW-17 [ MW-18 | MW-19 | MW-22 | MW-28 MW-40
7/29/2005 ND ND 0.55 ND ~0.04 ND ~0.04 ND NM
10/19/2005 NM NM NM NM NM NM NM NM 0.27
2/14/2006 ND ND 0.16 0.37 ND ND ND 0.28 0.45
7/17/2006 ND ND 0.13 0.20 ND ND ND 1.36 0.64
2/22/2007 NM ND ND ~0.08 NM NM NM NM NM
9/12/2007 CNL 0.20 0.10 ND CNL 0.09 ND 1.40 0.79 ND
12/19/2007 NM 0.02 ND NM NM NM NM NM NM NM
4/22&23/2008 ND 0.04 0.03 ND CNL CNL NM 1.45 0.14 ND
6/18/2008 NM 0.05 0.03 ND NM NM NM 1.43 NM ND
11/13/2008 0.03 0.05 ND ND 1.65 NM ND 1.56 0.08 0.04
4/9/2009 NM ND ND ND 1.03 NM NM 2.66 0.01 NM
4/22/2009 ND 0.03 ND ND 0.65 0.13 ND 1.57 ND ND
7/29/2009 NM NM NM NM NM NM NM NM NM NM
9/11/2009 NM 0.14 NM NM NM NM NM NM 0.60 NM
10/22/2009 NM NM NM NM NM NM NM NM 0.80 NM
11/9/2009 NM NM NM NM NM NM NM NM 0.30 NM
12/28/2009 NM NM NM NM NM NM NM NM 0.05 NM
3/16/2010 NM 0.10 sheen ND 0.39 ND ND 1.44 sheen ND
5/18/2010 NM 0.01 ND ND 0.22 ND NM 1.13 sheen ND
6/2/2010 CNL 0.10 ND ND ND ND NM NM ND ND
7/13/2010 CNL 0.05 ND NM CNL CNL ND NM 0.20 ND
8/23/2010 CNL 0.04 0.01 NM NM CNL NM 0.50 0.30 ND
9/27/2010 CNL 0.05 0.03 ND 0.11 0.30 ND 0.15 0.40 0.01
11/4/2010 NM NM NM NM NM NM NM NM NM NM
12/16/2010 NM NM ND NM NM NM NM NM 0.02 NM
3/29/2011 NM NM NM NM NM NM NM NM NM NM
4/29/2011 NM NM NM NM NM NM NM NM NM NM
5/11/2011 CNL ND ND ND 0.70 0.08 ND 1.35 0.01 0.06
6/13/2011 CNL ND 0.41 ND 0.85 0.01 ND NM ND ND
7/15/2011 NM NM NM NM NM NM NM NM NM NM
10/14/2011 NM ND 0.01 NM 0.35 ND ND NM ND NM
12/16/2011 CNL ND 0.01 ND 0.02 ND 0.01 NM ND NM
3/27/2012 CNL ND 0.01 ND 0.03 CNL ND ND CNL ND
5/7/2012 CNL ND 0.01 ND ND ND ND 1.15 ND ND
6/24/2013 CNL ND ND ND 0.01 ND NM 1.48 ND 0.02
6/5/2014 CNL ND ND ND 2.28 ND ND 0.95 NM ND

Notes:

ND - LNAPL not detected in well.

NM - Not measured

CNL - Could not locate the well

*MW-12 replaced in August 2007 with MW-12R

LNAPL - light non-aqueous phase liquid




Table 5.

Total LNAPL Recovered (gallons)

521 Bay Street

St. Johnsbury, VT

08-204262.00

Total LNAPL
Monitoring Date | EX-1 EX-2 EX-3 EX-4 EX-5 MW-22 | MW-17 recovered
(gallons)

12/19/2007 NM NM NM ND 0.00 NM - 0.00
4/23/2008 ND ND ND 1.00 0.03 0.09 - 1.12
6/18/2008 ND ND ND 1.00 0.13 0.08 - 121
7/16/2008 ND 0.00 ND 0.15 0.40 NM - 0.55
8/27/2008 ND ND ND 0.01 0.01 NM - 0.02
10/31/2008 ND ND ND 0.80 0.80 NM - 1.60
11/13/2008 ND 0.01 ND 0.80 0.07 0.00 - 0.88
12/19/2008 ND 0.07 NM 0.00 0.53 NM - 0.60
2/3/2009 NM NM NM 0.13 0.00 NM - 0.13
2/24/2009 NM NM NM 0.01 NM NM - 0.01
3/20/2009 ND 0.00 ND 0.26 0.00 ND - 0.26
4/9/2009 ND ND ND 0.25 ND 0.15 - 0.40
5/6/2009 ND sheen sheen 0.80 0.00 MN -- 0.80
6/29/2009 NM NM NM 0.40 0.01 NM - 0.41
7/29/2009 0.00 0.00 0.00 0.10 0.00 NM - 0.10
9/11/2009 ND 0.13 sheen sheen 0.10 NM -- 0.23
10/22/2009 0.00 0.03 0.00 0.13 0.07 NM - 0.23
11/9/2010 ND 0.00 ND 0.25 0.33 NM - 0.58
12/28/2009 NM 0.00 NM 0.00 0.00 NM - 0.00
3/17/2010 ND ND ND NM 0.00 0.08 - 0.08
5/18/2010 ND 0.03 ND 0.03 0.40 0.00 - 0.46
6/2/2010 ND 0.00 ND 0.53 0.39 NM - 0.92
7/13/2010 NM 0.00 ND 0.25 0.06 NM - 0.31
8/23/2010 NM 0.01 NM 0.02 0.05 0.01 - 0.09
9/27/2010 NM 1.00 ND 0.50 0.00 0.00 - 1.50
11/4/2010 NM ND NM ND 0.25 NM - 0.25
12/16/2010 NM NM NM NM NM NM - 0.00
3/29/2011 NM NM NM NM NM NM - 0.00
4/29/2011 NM 0.05 NM 0.05 0.05 NM - 0.15
5/11/2011 ND 0.05 NM 0.05 ND 0.00 - 0.10
6/13/2011 ND ND NM 0.00 0.00 NM - 0.00
7/15/2011 NM 0.10 NM 0.05 0.05 NM - 0.20
10/14/2011 NM 0.00 NM 0.00 0.10 NM - 0.10
12/16/2011 NM 0.00 NM 0.00 0.01 NM - 0.01
3/27/2012 0.00 0.05 CNL 0.10 0.10 NM - 0.25
5/7/2012 ND ND ND 0.10 0.10 0.05 - 0.25
6/24/2013 ND ND NM 0.00 0.00 0.06 - 0.06
6/5/2014 ND ND ND ND ND 0.50 0.50 1.00
TOTAL 14.87

Notes:

ND - LNAPL product not detected in well.

NM - Not measured

LNAPL- light non-aqueous phase liquid

-- - data not recorded
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Report Date:
02-Jun-14 11:29

Environmental Compliance Services
1 Elm St. Suite 3
Waterbury, VT 05676

, L4 Final Report

Fﬂm‘l. O Re-Issued Report
O Revised Report

SPECTRUM ANALYTICAL, INC.
Featuring

HANIBAL TECHNOLOGY
Laboratory Report

Project: Northern Petroleum-St Johnsbury, VT
Project #: 08-204262.00

Attn: Elizabeth Erickson

Laboratory ID

Client Sample ID

SB89865-01 Trip Blank
SB89865-02 Duplicate
SB89865-03 MW-2
SB89865-04 MW-5
SB89865-05 MW-7
SB89865-06 MW-8
SB89865-07 MW-12R
SB89865-08 MW-13R
SB89865-09 MW-40
SB89865-10 MW-39

Matrix Date Sampled Date Received

Aqueous 19-May-14 00:00 20-May-14 11:30
Ground Water 19-May-14 00:00 20-May-14 11:30
Ground Water 19-May-14 12:35 20-May-14 11:30
Ground Water 19-May-14 11:34 20-May-14 11:30
Ground Water 19-May-14 12:49 20-May-14 11:30
Ground Water 19-May-14 13:07 20-May-14 11:30
Ground Water 19-May-14 11:27 20-May-14 11:30
Ground Water 19-May-14 11:30 20-May-14 11:30
Ground Water 19-May-14 11:37 20-May-14 11:30
Ground Water 19-May-14 11:49 20-May-14 11:30

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control
requirements for each method. These results relate only to the sample(s) as received.
All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110
Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MAO11/MAO12

New York # 11393/11840
Pennsylvania # 68-04426/68-02924

Authorized by:
\J\}LOOU Beﬁ&a

Nicole Leja
Laboratory Director

Rhode Island # 98
USDA # S-51435

Spectrum Analytical holds certification in the State of New York for the analytes as indicated with an X in the "Cert." column within
this report. Please note that the State of New York does not offer certification for all analytes. Please refer to our website for specific
certification holdings in each state.

Please note that this report contains 23 pages of analytical data plus Chain of Custody document(s). When the Laboratory Report is
indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above. Where this report
identifies subcontracted analyses, copies of the subcontractor's test report are available upon request. This report may not be
reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does
not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality” web page at
www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc.
holds NELAC certification are New York, New Hampshire, New Jersey, Pennsylvania and Florida. All analytical work for Volatile Organic and Air
analysis are transferred to and conducted at our 830 Silver Street location (NY-11840, NJ-MA012, PA-68-04426 and FL-E87936).

Please contact the Laboratory or Technical Director at 800-789-9115 with any questions regarding the data contained in this laboratory report.

Headquarters: 11 Almgren Drive & 830 Silver Street « Agawam, MA 01001 ¢ 1-800-789-9115 « 413-789-9018 « Fax 413-789-4076

www.spectrum-analytical.com Page 1 of 23



CASE NARRATIVE:

Data has been reported to the RDL. This report excludes estimated concentrations detected below the RDL and above the MDL

(J-Flag).

The samples were received 4.4 degrees Celsius, please refer to the Chain of Custody for details specific to temperature upon receipt.
An infrared thermometer with a tolerance of +/- 1.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method

criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

SW846 8260C

Calibration:

1405010

Analyte quantified by quadratic equation type calibration.

1,2-Dibromoethane (EDB)
Naphthalene

This affected the following samples:

1411815-BLK1
1411815-BS1
1411815-BSD1
1411815-MS1
1411815-MSD1
MW-2
S404702-ICV1
S405715-CCV1
Trip Blank

1405064

Analyte quantified by quadratic equation type calibration.

Naphthalene

This affected the following samples:

1412122-BLK1
1412122-BS1
1412122-BSD1
Duplicate
MW-2

MW-5
S405609-ICV1
S405860-CCV1

1405088

Analyte quantified by quadratic equation type calibration.

1,2-Dibromoethane (EDB)

Naphthalene

02-Jun-14 11:29

This laboratory report is not valid without an authorized signature on the cover page.

* Reportable Detection Limit
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SW846 8260C

Calibration:

1405088

This affected the following samples:

1412124-BLK1
1412124-BS1
1412124-BSD1
1412124-MS1
1412124-MSD1
MW-12R
MW-13R
MW-39
MW-40

MW-7

MW-8
S405790-ICV1
S405853-CCV1

1405093

Analyte quantified by quadratic equation type calibration.

1,2-Dibromoethane (EDB)
Naphthalene

This affected the following samples:

1412265-BLK1
1412265-BS1
1412265-BSD1
MW-13R
S405877-ICV1
S405923-CCV1

Laboratory Control Samples:

1411815 BS

Methyl tert-butyl ether percent recovery 67 (70-130) is outside individual acceptance criteria, but within overall method
allowances. All reported results of the following samples are considered to have a potentially low bias:

MW-2
Trip Blank

Spikes:

1411815-MS1 Source: SB89865-03

The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on acceptable LCS
recovery.

Methyl tert-butyl ether

1411815-MSD1 Source: SB89865-03

The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on acceptable LCS
recovery.

Methyl tert-butyl ether

1412124-MS1 Source: SB89865-10

This laboratory report is not valid without an authorized signature on the cover page.
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SW846 8260C

Spikes:

1412124-MS1

Source: SB89865-10

The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on acceptable LCS

recovery.

Benzene
Ethylbenzene
m,p-Xylene

1412124-MSD1

Source: SB89865-10

RPD out of acceptance range.

1,2,4-Trimethylbenzene

Benzene
m,p-Xylene

Samples:

5405715-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

Methyl tert-butyl ether (-33.0%)

This affected the following samples:

1411815-BLK1

1411815-BS1

1411815-BSD1

1411815-MS1

1411815-MSD1

MW-2
Trip Blank

S405853-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

m,p-Xylene (21.6%)

o-Xylene (20.2%)

This affected the following samples:

1412124-BLK1
1412124-BS1
1412124-BSD1
1412124-MS1
1412124-MSD1

MW-12R
MW-13R
MW-39
MW-40
MW-7
MW-8

SB89865-03

MwW-2

Sample data reported for QC purposes only.

SB89865-08RE1

MW-13R

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB89865-10

MW-39

02-Jun-14 11:29

This laboratory report is not valid without an authorized signature on the cover page.

* Reportable Detection Limit
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SW846 8260C
Samples:

SB89865-10 MW-39

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Acceptance Check Form

Client: Environmental Compliance Services - Waterbury, VT
Project: Northern Petroleum-St Johnsbury, VT / 08-204262.00
Work Order: SB89865

Sample(s) received on: 5/20/2014
Received by: Mary Wilson

The following outlines the condition of samples for the attached Chain of Custody upon receipt.

o
&

1. Were custody seals present?

. Were custody seals intact?

. Were samples received at a temperature of < 6°C?

. Were samples cooled on ice upon transfer to laboratory representative?
. Were samples refrigerated upon transfer to laboratory representative?

. Were sample containers received intact?

~N O L AW

. Were samples properly labeled (labels affixed to sample containers and include sample ID, site
location, and/or project number and the collection date)?

8. Were samples accompanied by a Chain of Custody document?

9. Does Chain of Custody document include proper, full, and complete documentation, which shall
include sample ID, site location, and/or project number, date and time of collection, collector's name,
preservation type, sample matrix and any special remarks concerning the sample?

10. Did sample container labels agree with Chain of Custody document?

NN O INONNEI
OO0 OO0 oomoogok

OO0 OO oooooodg

11. Were samples received within method-specific holding times?

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
Trip Blank
SB89865-01 08-204262.00 Aqueous 19-May-14 00:00 20-May-14
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by GC/MS
Prepared by method SW846 5030 Water MS
71-43-2 Benzene <1.0 ug/l 1.0 0.3 1 SW846 8260C 23-May-14  24-May-14 NAA 1411815
106-93-4 1,2-Dibromoethane (EDB)  <0.5 g/l 0.5 0.3 1 ! ! ! " !
107-06-2 1,2-Dichloroethane <1.0 g/l 1.0 0.3 1 ! ! ! " !
100-41-4 Ethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ' " !
1634-04-4 Methyl tert-butyl ether <1.0 g/l 1.0 0.4 1 ! ! " " !
91-20-3 Naphthalene <1.0 g/l 1.0 0.5 1 ! ! ! " !
108-88-3 Toluene <1.0 g/l 1.0 0.3 1 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene <1.0 g/l 1.0 0.3 1 ! ! ' " !
108-67-8 1,3,5-Trimethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ! " !
179601-23-1 m,p-Xylene <20 g/l 20 0.4 1 ! ! ! " !
95-47-6 o-Xylene <1.0 g/l 1.0 0.4 1 ! ! " " !
Surrogate recoveries:
460-00-4 4-Bromofluorobenzene 96 70-130 % ! ! ' " !
2037-26-5 Toluene-d8 99 70-130 % ! ! " " !
17060-07-0 1,2-Dichloroethane-d4 106 70-130 % ! ! " " !
1868-53-7 Dibromofluoromethane 100 70-130 % ! ! ' " !

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
Duplicate
SB89S65-02 08-204262.00 Ground Water 19-May-14 00:00 20-May-14
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by GC/MS
Prepared by method SW846 5030 Water MS
71-43-2 Benzene <1.0 ug/l 1.0 0.3 1 SW846 8260C 28-May-14  29-May-14 JEG 1412122
106-93-4 1,2-Dibromoethane (EDB)  <0.5 g/l 0.5 0.3 1 ! ! ! " !
107-06-2 1,2-Dichloroethane <1.0 g/l 1.0 0.3 1 ! ! ! " !
100-41-4 Ethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ' " !
1634-04-4 Methyl tert-butyl ether <1.0 g/l 1.0 0.4 1 ! ! " " !
91-20-3 Naphthalene 11 g/l 1.0 0.5 1 ! ! ! " !
108-88-3 Toluene <1.0 g/l 1.0 0.3 1 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene 2.0 g/l 1.0 0.3 1 ! ! ! " !
108-67-8 1,3,5-Trimethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ! " !
179601-23-1 m,p-Xylene <20 g/l 20 04 1 ! ! ! " !
95-47-6 o-Xylene <1.0 g/l 1.0 0.4 1 ! ! ! " !
Surrogate recoveries:
460-00-4 4-Bromofluorobenzene 103 70-130 % ! ! ' " !
2037-26-5 Toluene-d8 98 70-130 % ! ! " " !
17060-07-0 1,2-Dichloroethane-d4 105 70-130 % ! ! " " !
1868-53-7 Dibromofluoromethane 104 70-130 % ! ! ' " !

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received

:/;3\:‘;:65-03 08-204262.00 Ground Water 19-May-14 12:35 20-May-14
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by GC/MS QCR
Prepared by method SW846 5030 Water MS
71-43-2 Benzene <5.0 D ug/l 5.0 1.6 5 SW846 8260C 23-May-14  24-May-14 NAA 1411815
106-93-4 1,2-Dibromoethane (EDB) <2.5 D g/l 25 1.6 5 ! ! ! " !
107-06-2 1,2-Dichloroethane <5.0 D g/l 5.0 1.5 5 ! ! ! " !
100-41-4 Ethylbenzene <50 D g/l 5.0 21 5 ! ! ' " !
1634-04-4 Methyl tert-butyl ether <5.0 D g/l 5.0 18 5 ! ! ' " !
91-20-3 Naphthalene <5.0 D g/l 5.0 2.7 5 ! ! ! " !
108-88-3 Toluene <5.0 D ug/l 5.0 1.4 5 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene <5.0 D g/l 5.0 17 5 ! ! ' " !
108-67-8 1,3,5-Trimethylbenzene <5.0 D g/l 5.0 2.0 5 ! ! ! " !
179601-23-1 m,p-Xylene 10.6 D g/l 10.0 2.1 5 ! " " " "
95-47-6 o-Xylene <5.0 D g/l 5.0 1.8 5 ! ! ! " !
Surrogate recoveries:
460-00-4 4-Bromofluorobenzene 98 70-130 % ! ! ' " !
2037-26-5 Toluene-d8 99 70-130 % ! ! " " !
17060-07-0 1,2-Dichloroethane-d4 102 70-130 % ! ! ! " !
1868-53-7 Dibromofluoromethane 97 70-130 % ! ! ' " !
Re-analysis of Volatile Organic Compounds by GC/MS
Prepared by method SW846 5030 Water MS
71-43-2 Benzene 4.4 g/l 1.0 0.3 1 SW846 8260C 28-May-14  29-May-14 JEG 1412122
106-93-4 1,2-Dibromoethane (EDB) < 0.5 g/l 0.5 0.3 1 ! ! ! " !
107-06-2 1,2-Dichloroethane <1.0 g/l 1.0 0.3 1 ! ! ' " !
100-41-4 Ethylbenzene 4.3 g/l 1.0 04 1 ! ! ! " !
1634-04-4 Methyl tert-butyl ether <1.0 g/l 1.0 04 1 ! ! ! " !
91-20-3 Naphthalene 1.4 g/l 1.0 0.5 1 ! ! ' " !
108-88-3 Toluene 1.2 g/l 1.0 0.3 1 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene 3.0 g/l 1.0 0.3 1 ! ! ! " !
108-67-8 1,3,5-Trimethylbenzene 1.9 g/l 1.0 04 1 ! ! ! " !
179601-23-1 m,p-Xylene 16.7 g/l 2.0 04 1 ! ! ! " !
95-47-6 o-Xylene <1.0 g/l 1.0 0.4 1 ! ! ' " !
Surrogate recoveries:
460-00-4 4-Bromofluorobenzene 103 70-130 % ! ' ' " '
2037-26-5 Toluene-d8 98 70-130 % ! ! ! " !
17060-07-0 1,2-Dichloroethane-d4 103 70-130 % ! ' ' " '
1868-53-7 Dibromofluoromethane 102 70-130 % ! ' ' " '

This laboratory report is not valid without an authorized signature on the cover page.
02-Jun-14 11:29 * Reportable Detection Limit Page 9 of 23



Sample Identification

Client Project # Matrix Collection Date/Time Received
2/;3\:9-265-04 08-204262.00 Ground Water 19-May-14 11:34 20-May-14
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by GC/MS
Prepared by method SW846 5030 Water MS
71-43-2 Benzene 20.2 ug/l 1.0 0.3 1 SW846 8260C 28-May-14  29-May-14 JEG 1412122
106-93-4 1,2-Dibromoethane (EDB)  <0.5 g/l 0.5 0.3 1 ! ! ! " !
107-06-2 1,2-Dichloroethane <1.0 g/l 1.0 0.3 1 ! ! ! " !
100-41-4 Ethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ' " !
1634-04-4 Methyl tert-butyl ether 42.8 g/l 1.0 0.4 1 ! ! " " !
91-20-3 Naphthalene <1.0 g/l 1.0 0.5 1 ! ! ! " !
108-88-3 Toluene <1.0 ug/l 1.0 0.3 1 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene 1.8 g/l 1.0 0.3 1 ! ! ! " !
108-67-8 1,3,5-Trimethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ! " !
179601-23-1 m,p-Xylene <20 ug/l 20 04 1 ! ! ! " !
95-47-6 o-Xylene <1.0 g/l 1.0 0.4 1 ! ! ! " !
Surrogate recoveries:

460-00-4 4-Bromofluorobenzene 101 70-130 % ! ! ! ! !
2037265 Toluene-d8 98 70-130 % ’ ' . " '
17060070 1,2-Dichloroethane-d4 104 70-130 % ' ' ' " '
1868-53-7 Dibromofluoromethane 103 70-130 % ! ! ! ! !

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
2/;3\:9-;65-05 08-204262.00 Ground Water 19-May-14 12:49 20-May-14
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by GC/MS
Prepared by method SW846 5030 Water MS
71-43-2 Benzene <1.0 ug/l 1.0 0.3 1 SW846 8260C 28-May-14  29-May-14 NAA 1412124
106-93-4 1,2-Dibromoethane (EDB)  <0.5 g/l 0.5 0.3 1 ! ! ! " !
107-06-2 1,2-Dichloroethane <1.0 g/l 1.0 0.3 1 ! ! ! " !
100-41-4 Ethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ' " !
1634-04-4 Methyl tert-butyl ether <1.0 g/l 1.0 0.4 1 ! ! " " !
91-20-3 Naphthalene <1.0 g/l 1.0 0.5 1 ! ! ! " !
108-88-3 Toluene <1.0 g/l 1.0 0.3 1 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene <1.0 g/l 1.0 0.3 1 ! ! ' " !
108-67-8 1,3,5-Trimethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ! " !
179601-23-1 m,p-Xylene <20 g/l 20 0.4 1 ! ! ! " !
95-47-6 o-Xylene <1.0 g/l 1.0 0.4 1 ! ! " " !
Surrogate recoveries:

460-00-4 4-Bromofluorobenzene 101 70-130 % ! ! ! ! !
2037265 Toluene-d8 98 70-130 % ' ’ . " ’
17060070 1,2-Dichloroethane-d4 106 70-130 % ' ' ' " '
1868-53-7 Dibromofluoromethane 101 70-130 % ! ! ! ! !

This laboratory report is not valid without an authorized signature on the cover page.

02-Jun-14 11:29 * Reportable Detection Limit Page 11 of 23



Sample Identification

Client Project # Matrix Collection Date/Time Received
2/;3\:9-265-06 08-204262.00 Ground Water 19-May-14 13:07 20-May-14
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by GC/MS
Prepared by method SW846 5030 Water MS
71-43-2 Benzene <1.0 ug/l 1.0 0.3 1 SW846 8260C 28-May-14  29-May-14 NAA 1412124
106-93-4 1,2-Dibromoethane (EDB)  <0.5 g/l 0.5 0.3 1 ! ! ! " !
107-06-2 1,2-Dichloroethane <1.0 g/l 1.0 0.3 1 ! ! ! " !
100-41-4 Ethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ' " !
1634-04-4 Methyl tert-butyl ether <1.0 g/l 1.0 0.4 1 ! ! " " !
91-20-3 Naphthalene <1.0 g/l 1.0 0.5 1 ! ! ! " !
108-88-3 Toluene <1.0 g/l 1.0 0.3 1 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene <1.0 g/l 1.0 0.3 1 ! ! ' " !
108-67-8 1,3,5-Trimethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ! " !
179601-23-1 m,p-Xylene <20 g/l 20 0.4 1 ! ! ! " !
95-47-6 o-Xylene <1.0 g/l 1.0 0.4 1 ! ! " " !
Surrogate recoveries:

460-00-4 4-Bromofluorobenzene 101 70-130 % ! ! ! ! !
2037265 Toluene-d8 98 70-130 % ' ’ . " ’
17060070 1,2-Dichloroethane-d4 105 70-130 % ' ' ' " '
1868-53-7 Dibromofluoromethane 97 70-130 % ! ! ! ! !

This laboratory report is not valid without an authorized signature on the cover page.

02-Jun-14 11:29 * Reportable Detection Limit Page 12 of 23



Sample Identification

Client Project # Matrix Collection Date/Time Received
2/;3\:9-;2?_07 08-204262.00 Ground Water 19-May-14 11:27 20-May-14
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by GC/MS
Prepared by method SW846 5030 Water MS
71-43-2 Benzene <1.0 ug/l 1.0 0.3 1 SW846 8260C 28-May-14  29-May-14 NAA 1412124
106-93-4 1,2-Dibromoethane (EDB)  <0.5 g/l 0.5 0.3 1 ! ! ! " !
107-06-2 1,2-Dichloroethane <1.0 g/l 1.0 0.3 1 ! ! ! " !
100-41-4 Ethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ' " !
1634-04-4 Methyl tert-butyl ether <1.0 g/l 1.0 0.4 1 ! ! " " !
91-20-3 Naphthalene <1.0 g/l 1.0 0.5 1 ! ! ! " !
108-88-3 Toluene <1.0 g/l 1.0 0.3 1 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene 21 g/l 1.0 0.3 1 ! ! ' " !
108-67-8 1,3,5-Trimethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ! " !
179601-23-1 m,p-Xylene <20 g/l 20 04 1 ! ! ! " !
95-47-6 o-Xylene <1.0 g/l 1.0 0.4 1 ! ! ! " !
Surrogate recoveries:

460-00-4 4-Bromofluorobenzene 100 70-130 % ! ! ! ! !
2037265 Toluene-d8 98 70-130 % ’ ' . " '
17060070 1,2-Dichloroethane-d4 104 70-130 % ' ' ' " '
1868-53-7 Dibromofluoromethane 97 70-130 % ! ! ! ! !

This laboratory report is not valid without an authorized signature on the cover page.

02-Jun-14 11:29 * Reportable Detection Limit Page 13 of 23



Sample Identification

Client Project # Matrix Collection Date/Time Received
MW-13R 08-204262.00 Ground Water 19-May-14 11:30 20-May-14
SB89865-08
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by GC/MS
Prepared by method SW846 5030 Water MS
71-43-2 Benzene 21.0 ug/l 1.0 0.3 1 SW846 8260C 28-May-14  29-May-14 NAA 1412124
106-93-4 1,2-Dibromoethane (EDB)  <0.5 g/l 0.5 0.3 1 ! ! ! " !
107-06-2 1,2-Dichloroethane <1.0 g/l 1.0 0.3 1 ! ! ! " !
100-41-4 Ethylbenzene 95.1 g/l 1.0 0.4 1 ! ! ' " !
1634-04-4 Methyl tert-butyl ether 63.0 g/l 1.0 0.4 1 ! ! ! " !
91-20-3 Naphthalene 234 g/l 1.0 0.5 1 ! ! ! " !
108-88-3 Toluene 3.6 g/l 1.0 0.3 1 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene 120 E g/l 1.0 0.3 1 ! ! ! " !
108-67-8 1,3,5-Trimethylbenzene 29 g/l 1.0 04 1 ! ! ! " !
179601-23-1 m,p-Xylene 102 E g/l 2.0 0.4 1 ! ! ! " !
95-47-6 o-Xylene 15.0 g/l 1.0 0.4 1 ! ! ! " !
Surrogate recoveries:
460-00-4 4-Bromofluorobenzene 104 70-130 % ! ! ! ! !
2037265 Toluene-d8 105 70-130 % " d . " d
17060070 1,2-Dichloroethane-d4 95 70-130 % ' ' ' " '
1868-53-7 Dibromofluoromethane 70 70-130 % ! ! ! ! !
Re-analysis of Volatile Organic Compounds by GC/MS GS1
Prepared by method SW846 5030 Water MS
71-43-2 Benzene 18.2 D g/l 5.0 1.6 5 SW846 8260C 29-May-14  29-May-14 NAA 1412265
106-93-4 1,2-Dibromoethane (EDB) <2.5 D g/l 25 1.6 5 ! ! ' " !
107-06-2 1,2-Dichloroethane <5.0 D g/l 5.0 15 5 ! ! ' " !
100-41-4 Ethylbenzene 60.6 D ug/! 50 2.1 5 " " " " "
1634-04-4 Methyl tert-butyl ether 56.6 D g/l 5.0 1.8 5 ! ! ! " !
91-20-3 Naphthalene 31.8 D g/l 5.0 2.7 5 ! ! ' " !
108-88-3 Toluene <50 D g/l 5.0 1.4 5 ! ' ' " '
95-63-6 1,2,4-Trimethylbenzene 84.6 D g/l 5.0 1.7 5 ! ! ! " !
108-67-8 1,3,5-Trimethylbenzene <5.0 D g/l 5.0 2.0 5 ! ! ! " !
179601-23-1 m,p-Xylene 64.6 D g/l 10.0 21 5 ! ! ! " !
95-47-6 o-Xylene 8.5 D g/l 5.0 1.8 5 ! ! ! " !
Surrogate recoveries:
460-00-4 4-Bromofluorobenzene 95 70-130 % ! ' ' " '
2037-26-5 Toluene-d8 106 70-130 % ! ! ! " !
17060-07-0 1,2-Dichloroethane-d4 100 70-130 % ! ' ' " '
1868-53-7 Dibromofluoromethane 100 70-130 % ! ' ' " '

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
2/;3\:9-225_09 08-204262.00 Ground Water 19-May-14 11:37 20-May-14
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by GC/MS
Prepared by method SW846 5030 Water MS
71-43-2 Benzene <1.0 ug/l 1.0 0.3 1 SW846 8260C 28-May-14  29-May-14 NAA 1412124
106-93-4 1,2-Dibromoethane (EDB)  <0.5 g/l 0.5 0.3 1 ! ! ! " !
107-06-2 1,2-Dichloroethane <1.0 g/l 1.0 0.3 1 ! ! ! " !
100-41-4 Ethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ' " !
1634-04-4 Methyl tert-butyl ether <1.0 g/l 1.0 0.4 1 ! ! " " !
91-20-3 Naphthalene <1.0 g/l 1.0 0.5 1 ! ! ! " !
108-88-3 Toluene <1.0 g/l 1.0 0.3 1 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene <1.0 g/l 1.0 0.3 1 ! ! ' " !
108-67-8 1,3,5-Trimethylbenzene <1.0 g/l 1.0 0.4 1 ! ! ! " !
179601-23-1 m,p-Xylene <20 g/l 20 0.4 1 ! ! ! " !
95-47-6 o-Xylene <1.0 g/l 1.0 0.4 1 ! ! " " !
Surrogate recoveries:

460-00-4 4-Bromofluorobenzene 102 70-130 % ! ! ! ! !
2037265 Toluene-d8 97 70-130 % ' ’ . " ’
17060070 1,2-Dichloroethane-d4 106 70-130 % ' ' ' " '
1868-53-7 Dibromofluoromethane 101 70-130 % ! ! ! ! !

This laboratory report is not valid without an authorized signature on the cover page.
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Sample Identification

Client Project # Matrix Collection Date/Time Received
1:;3\:9-225_10 08-204262.00 Ground Water 19-May-14 11:49 20-May-14
CAS No.  Analyte(s) Result Flag Units *RDL MDL  Dilution  Method Ref.  Prepared Analyzed Analyst Batch Cert.
Volatile Organic Compounds
Volatile Organic Compounds by GC/MS @st
Prepared by method SW846 5030 Water MS
71-43-2 Benzene 1,540 D ug/l 25.0 7.9 25 SW846 8260C 28-May-14  29-May-14 NAA 1412124
106-93-4 1,2-Dibromoethane (EDB) <125 D g/l 12.5 8.0 25 ! ! ! " !
107-06-2 1,2-Dichloroethane <25.0 D g/l 25.0 7.6 25 ! ! ! " !
100-41-4 Ethylbenzene 462 D g/l 25.0 10.4 25 ! ! ' " !
1634-04-4 Methyl tert-butyl ether 298 D g/l 25.0 9.2 25 ! ! ! " !
91-20-3 Naphthalene 135 D g/l 25.0 13.4 25 ! ! ! " !
108-88-3 Toluene 31.8 D ug/l 25.0 7.0 25 ! ! ! " !
95-63-6 1,2,4-Trimethylbenzene 674 D g/l 25.0 8.3 25 ! ! ! " !
108-67-8 1,3,5-Trimethylbenzene 190 D g/l 25.0 9.8 25 ! ! ! " !
179601-23-1 m,p-Xylene 1,620 D ug/l 50.0 10.4 25 ! ! ! " !
95-47-6 o-Xylene 41.8 D g/l 25.0 8.9 25 ! ! ! " !
Surrogate recoveries:

460-00-4 4-Bromofluorobenzene 105 70-130 % ! ! ! ! !
2037265 Toluene-d8 98 70-130 % ’ ' . " '
17060070 1,2-Dichloroethane-d4 103 70-130 % ' ' ' " '
1868-53-7 Dibromofluoromethane 96 70-130 % ! ! ! ! !

This laboratory report is not valid without an authorized signature on the cover page.

02-Jun-14 11:29

* Reportable Detection Limit
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Volatile Organic Compounds - Quality Control

Spike Source %REC RPD

Analyte(s) Result Flag Units *RDL Level Result  %REC Limits RPD Limit
Batch 1411815 - SW846 5030 Water MS

Blank (1411815-BLK1 Prepared & Analyzed: 23-May-14

Benzene <1.0 pg/l 1.0

1,2-Dibromoethane (EDB) <05 pg/l 0.5

1,2-Dichloroethane <1.0 g/l 1.0

Ethylbenzene <1.0 g/l 1.0

Methyl tert-butyl ether <1.0 pg/l 1.0

Naphthalene <1.0 pg/l 1.0

Toluene <1.0 pg/l 1.0

1,2,4-Trimethylbenzene <1.0 pg/l 1.0

1,3,5-Trimethylbenzene <1.0 g/l 1.0

m,p-Xylene <20 pg/l 2.0

o-Xylene <1.0 pg/l 1.0

Surrogate: 4-Bromofluorobenzene 48.2 g/l 50.0 96 70-130

Surrogate: Toluene-d8 48.9 g/l 50.0 98 70-130

Surrogate: 1,2-Dichloroethane-d4 51.9 pg/l 50.0 104 70-130

Surrogate: Dibromofluoromethane 50.1 g/l 50.0 100 70-130

LCS (1411815-BS1) Prepared & Analyzed: 23-May-14

Benzene 225 g/l 20.0 112 70-130

1,2-Dibromoethane (EDB) 19.8 pg/l 20.0 99 70-130

1,2-Dichloroethane 21.9 pg/l 20.0 110 70-130

Ethylbenzene 22.7 g/l 20.0 113 70-130

Methyl tert-butyl ether 13.4 QM9 pg/l 20.0 67 70-130

Naphthalene 20.4 g/l 20.0 102 70-130

Toluene 21.7 g/l 20.0 109 70-130

1,2,4-Trimethylbenzene 19.8 g/l 20.0 99 70-130

1,3,5-Trimethylbenzene 19.8 pg/l 20.0 99 70-130

m,p-Xylene 22.6 pg/l 20.0 113 70-130

o-Xylene 22,9 ug/! 20.0 115 70-130

Surrogate: 4-Bromofluorobenzene 522 pg/l 50.0 104 70-130

Surrogate: Toluene-d8 50.3 g/l 50.0 101 70-130

Surrogate: 1,2-Dichloroethane-d4 49.2 g/l 50.0 98 70-130

Surrogate: Dibromofluoromethane 50.6 g/l 50.0 101 70-130

LCS Dup (1411815-BSD1) Prepared & Analyzed: 23-May-14

Benzene 23.6 pg/l 20.0 118 70-130 5 20

1,2-Dibromoethane (EDB) 21.2 pg/l 20.0 106 70-130 7 20

1,2-Dichloroethane 234 pg/l 20.0 117 70-130 6 20

Ethylbenzene 229 g/l 20.0 114 70-130 0.9 20

Methyl tert-butyl ether 14.4 pg/l 20.0 72 70-130 7 20

Naphthalene 21.7 g/l 20.0 108 70-130 6 20

Toluene 22.6 pg/l 20.0 113 70-130 4 20

1,2,4-Trimethylbenzene 201 g/l 20.0 101 70-130 1 20

1,3,5-Trimethylbenzene 20.0 g/l 20.0 100 70-130 0.7 20

m,p-Xylene 23.0 g/l 20.0 115 70-130 2 20

o-Xylene 23.7 ug/! 20.0 119 70-130 3 20

Surrogate: 4-Bromofluorobenzene 51.9 pg/l 50.0 104 70-130

Surrogate: Toluene-d8 50.1 pg/l 50.0 100 70-130

Surrogate: 1,2-Dichloroethane-d4 48.3 pg/l 50.0 97 70-130

Surrogate: Dibromofluoromethane 50.2 g/l 50.0 100 70-130

Matrix Spike (1411815-MS1) Source: SB89865-03 Prepared & Analyzed: 23-May-14

Benzene 24.7 D pg/l 20.0 0.6 121 70-130

1,2-Dibromoethane (EDB) 20.4 D g/ 20.0 BRL 102 70-130

This laboratory report is not valid without an authorized signature on the cover page.

02-Jun-14 11:29 * Reportable Detection Limit Page 17 of 23



Volatile Organic Compounds - Quality Control

Spike Source %REC RPD

Analyte(s) Result Flag Units *RDL Level Result  %REC Limits RPD Limit
Batch 1411815 - SW846 5030 Water MS

Matrix Spike (1411815-MS1) Source: SB89865-03 Prepared & Analyzed: 23-May-14

1,2-Dichloroethane 22.4 D pg/l 20.0 BRL 112 70-130

Ethylbenzene 245 D g/l 20.0 0.7 119 70-130

Methyl tert-butyl ether 13.3 Qm7, D pg/l 20.0 BRL 66 70-130

Naphthalene 21.5 D g/l 20.0 0.4 105 70-130

Toluene 23.0 D pg/l 20.0 0.2 114 70-130

1,2,4-Trimethylbenzene 20.8 D g/l 20.0 0.7 100 70-130

1,3,5-Trimethylbenzene 21.0 D pg/l 20.0 0.6 102 70-130

m,p-Xylene 26.6 D g/l 20.0 241 122 70-130

o-Xylene 23.7 D ug/! 20.0 BRL 119 70-130

Surrogate: 4-Bromofluorobenzene 51.4 pg/l 50.0 103 70-130

Surrogate: Toluene-d8 50.3 g/l 50.0 101 70-130

Surrogate: 1,2-Dichloroethane-d4 48.6 g/l 50.0 97 70-130

Surrogate: Dibromofluoromethane 50.3 g/l 50.0 101 70-130

Matrix Spike Dup (1411815-MSD1) Source: SB89865-03 Prepared & Analyzed: 23-May-14

Benzene 24.6 D pg/l 20.0 0.6 120 70-130 0.2 20

1,2-Dibromoethane (EDB) 20.3 D g/l 20.0 BRL 102 70-130 0.7 20

1,2-Dichloroethane 22.2 D pg/l 20.0 BRL 111 70-130 1 20

Ethylbenzene 245 D g/l 20.0 0.7 119 70-130 0.2 20

Methyl tert-butyl ether 13.3 Qm7,D ug/l 20.0 BRL 67 70-130 02 20

Naphthalene 20.8 D pg/l 20.0 0.4 102 70-130 4 20

Toluene 23.2 D pg/l 20.0 0.2 115 70-130 0.9 20

1,2,4-Trimethylbenzene 21.0 D g/l 20.0 0.7 101 70-130 0.7 20

1,3,5-Trimethylbenzene 20.8 D g/l 20.0 0.6 101 70-130 0.7 20

m,p-Xylene 26.4 D g/l 20.0 2.1 122 70-130 0.7 20

o-Xylene 23.7 D pg/l 20.0 BRL 118 70-130 0.2 20

Surrogate: 4-Bromofluorobenzene 52.1 pg/l 50.0 104 70-130

Surrogate: Toluene-d8 50.6 g/l 50.0 101 70-130

Surrogate: 1,2-Dichloroethane-d4 484 pg/l 50.0 97 70-130

Surrogate: Dibromofluoromethane 50.0 g/l 50.0 100 70-130
Batch 1412122 - SW846 5030 Water MS

Blank (1412122-BLK1 Prepared & Analyzed: 28-May-14

Benzene <1.0 g/l 1.0

1,2-Dibromoethane (EDB) <05 pg/l 0.5

1,2-Dichloroethane <1.0 pg/l 1.0

Ethylbenzene <1.0 pg/l 1.0

Methyl tert-butyl ether <1.0 pg/l 1.0

Naphthalene <1.0 pg/l 1.0

Toluene <1.0 g/l 1.0

1,2,4-Trimethylbenzene <1.0 g/l 1.0

1,3,5-Trimethylbenzene <1.0 g/l 1.0

m,p-Xylene <20 pg/l 2.0

o-Xylene <1.0 pg/l 1.0

Surrogate: 4-Bromofluorobenzene 50.0 pg/l 50.0 100 70-130

Surrogate: Toluene-d8 50.1 pg/l 50.0 100 70-130

Surrogate: 1,2-Dichloroethane-d4 53.7 pg/l 50.0 107 70-130

Surrogate: Dibromofluoromethane 54.0 g/l 50.0 108 70-130

LCS (1412122-BS1) Prepared & Analyzed: 28-May-14

Benzene 19.2 pg/l 20.0 96 70-130

1,2-Dibromoethane (EDB) 21.0 pg/l 20.0 105 70-130

1,2-Dichloroethane 20.9 pg/l 20.0 104 70-130

This laboratory report is not valid without an authorized signature on the cover page.
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Volatile Organic Compounds - Quality Control

Spike Source %REC RPD

Analyte(s) Result Flag Units *RDL Level Result  %REC Limits RPD Limit
Batch 1412122 - SW846 5030 Water MS

LCS (1412122-BS1) Prepared & Analyzed: 28-May-14

Ethylbenzene 20.6 pg/l 20.0 103 70-130

Methyl tert-butyl ether 213 pg/l 20.0 106 70-130

Naphthalene 17.4 pg/l 20.0 87 70-130

Toluene 19.4 g/l 20.0 97 70-130

1,2,4-Trimethylbenzene 21.6 g/l 20.0 108 70-130

1,3,5-Trimethylbenzene 21.6 g/l 20.0 108 70-130

m,p-Xylene 20.8 ug/! 20.0 104 70-130

o-Xylene 211 pg/l 20.0 106 70-130

Surrogate: 4-Bromofluorobenzene 51.9 pg/l 50.0 104 70-130

Surrogate: Toluene-d8 49.9 pg/l 50.0 100 70-130

Surrogate: 1,2-Dichloroethane-d4 53.1 g/l 50.0 106 70-130

Surrogate: Dibromofluoromethane 53.0 pg/l 50.0 106 70-130

LCS Dup (1412122-BSD1) Prepared & Analyzed: 28-May-14

Benzene 20.8 g/l 20.0 104 70-130 8 20

1,2-Dibromoethane (EDB) 21.6 ug/! 20.0 108 70-130 3 20

1,2-Dichloroethane 21.6 g/l 20.0 108 70-130 4 20

Ethylbenzene 21.9 g/l 20.0 110 70-130 6 20

Methyl tert-butyl ether 20.1 pg/l 20.0 100 70-130 6 20

Naphthalene 19.1 pg/l 20.0 95 70-130 9 20

Toluene 20.7 pg/l 20.0 104 70-130 7 20

1,2,4-Trimethylbenzene 231 pg/l 20.0 115 70-130 6 20

1,3,5-Trimethylbenzene 231 pg/l 20.0 115 70-130 7 20

m,p-Xylene 221 g/l 20.0 110 70-130 6 20

o-Xylene 22.5 pg/l 20.0 112 70-130 6 20

Surrogate: 4-Bromofluorobenzene 51.2 g/l 50.0 102 70-130

Surrogate: Toluene-d8 49.4 pg/l 50.0 99 70-130

Surrogate: 1,2-Dichloroethane-d4 52.5 g/l 50.0 105 70-130

Surrogate: Dibromofluoromethane 52.9 pg/l 50.0 106 70-130
Batch 1412124 - SW846 5030 Water MS

Blank (1412124-BLK1) Prepared & Analyzed: 28-May-14

Benzene <1.0 pg/l 1.0

1,2-Dibromoethane (EDB) <05 g/l 0.5

1,2-Dichloroethane <1.0 g/l 1.0

Ethylbenzene <1.0 pg/l 1.0

Methyl tert-butyl ether <1.0 pg/l 1.0

Naphthalene <1.0 pg/l 1.0

Toluene <1.0 g/l 1.0

1,2,4-Trimethylbenzene <1.0 g/l 1.0

1,3,5-Trimethylbenzene <1.0 g/l 1.0

m,p-Xylene <20 pg/l 2.0

o-Xylene <1.0 pg/l 1.0

Surrogate: 4-Bromofluorobenzene 47.7 g/l 50.0 95 70-130

Surrogate: Toluene-d8 52.1 pg/l 50.0 104 70-130

Surrogate: 1,2-Dichloroethane-d4 52.9 g/l 50.0 106 70-130

Surrogate: Dibromofluoromethane 48.6 pg/l 50.0 97 70-130

LCS (1412124-BS1) Prepared & Analyzed: 28-May-14

Benzene 21.2 pg/l 20.0 106 70-130

1,2-Dibromoethane (EDB) 224 ug/ 20.0 112 70-130

1,2-Dichloroethane 20.4 pg/l 20.0 102 70-130

Ethylbenzene 23.3 pg/l 20.0 116 70-130

This laboratory report is not valid without an authorized signature on the cover page.
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Volatile Organic Compounds - Quality Control

Spike  Source %REC RPD
Analyte(s) Result Flag Units *RDL Level Result  %REC Limits RPD Limit
Batch 1412124 - SW846 5030 Water MS

LCS (1412124-BS1) Prepared & Analyzed: 28-May-14

Methyl tert-butyl ether 20.1 pg/l 20.0 100 70-130

Naphthalene 20.6 g/l 20.0 103 70-130

Toluene 21.0 pg/l 20.0 105 70-130
1,2,4-Trimethylbenzene 21.0 g/l 20.0 105 70-130
1,3,5-Trimethylbenzene 20.8 g/l 20.0 104 70-130

m,p-Xylene 24.3 g/l 20.0 121 70-130

o-Xylene 24.1 ug/ 20.0 121 70-130

Surrogate: 4-Bromofluorobenzene 51.6 pg/l 50.0 103 70-130

Surrogate: Toluene-d8 49.7 pg/l 50.0 99 70-130

Surrogate: 1,2-Dichloroethane-d4 50.0 pg/l 50.0 100 70-130

Surrogate: Dibromofluoromethane 50.8 pg/l 50.0 102 70-130

LCS Dup (1412124-BSD1 Prepared & Analyzed: 28-May-14

Benzene 20.0 pg/l 20.0 100 70-130 6 20
1,2-Dibromoethane (EDB) 20.8 pg/l 20.0 104 70-130 7 20
1,2-Dichloroethane 19.2 pg/l 20.0 96 70-130 6 20
Ethylbenzene 21.8 g/l 20.0 109 70-130 7 20
Methyl tert-butyl ether 19.4 g/l 20.0 97 70-130 3 20
Naphthalene 19.6 g/l 20.0 98 70-130 5 20
Toluene 20.0 pg/l 20.0 100 70-130 5 20
1,2,4-Trimethylbenzene 19.6 pg/l 20.0 98 70-130 7 20
1,3,5-Trimethylbenzene 19.6 pg/l 20.0 98 70-130 6 20
m,p-Xylene 22.7 g/l 20.0 114 70-130 7 20
o-Xylene 22.6 g/l 20.0 113 70-130 7 20
Surrogate: 4-Bromofluorobenzene 51.6 g/l 50.0 103 70-130

Surrogate: Toluene-d8 50.1 g/l 50.0 100 70-130

Surrogate: 1,2-Dichloroethane-d4 49.8 pg/l 50.0 100 70-130

Surrogate: Dibromofluoromethane 51.0 pg/l 50.0 102 70-130

Matrix Spike (1412124-MS1) Source: SB89865-10 Prepared & Analyzed: 28-May-14

Benzene 90.4 Qm7,D pg/l 20.0 61.6 144 70-130

1,2-Dibromoethane (EDB) 23.2 D g/l 20.0 BRL 116 70-130

1,2-Dichloroethane 21.3 D pg/l 20.0 BRL 106 70-130

Ethylbenzene 45.1 QMm7, D pg/l 20.0 18.5 133 70-130

Methyl tert-butyl ether 36.0 D pg/l 20.0 11.9 120 70-130

Naphthalene 28.9 D g/l 20.0 5.4 117 70-130

Toluene 23.9 D pg/l 20.0 1.3 113 70-130
1,2,4-Trimethylbenzene 51.1 D g/l 20.0 27.0 121 70-130
1,3,5-Trimethylbenzene 30.4 D pg/l 20.0 7.6 114 70-130

m,p-Xylene 94.3 Qwm7,D ug/l 20.0 64.9 147 70-130

o-Xylene 27.7 D ug/ 20.0 17 130 70-130

Surrogate: 4-Bromofluorobenzene 50.6 pg/l 50.0 101 70-130

Surrogate: Toluene-d8 49.8 g/l 50.0 100 70-130

Surrogate: 1,2-Dichloroethane-d4 49.9 g/l 50.0 100 70-130

Surrogate: Dibromofluoromethane 50.3 g/l 50.0 101 70-130

Matrix Spike Dup (1412124-MSD1) Source: SB89865-10 Prepared & Analyzed: 28-May-14

Benzene 79.2 QR5, D pg/l 20.0 61.6 88 70-130 48 20
1,2-Dibromoethane (EDB) 21.8 D g/l 20.0 BRL 109 70-130 6 20
1,2-Dichloroethane 19.8 D pg/l 20.0 BRL 99 70-130 7 20
Ethylbenzene 40.3 D g/l 20.0 18.5 109 70-130 20 20
Methyl tert-butyl ether 32.0 D pg/l 20.0 11.9 100 70-130 18 20
Naphthalene 27.0 D g/l 20.0 5.4 108 70-130 8 20

This laboratory report is not valid without an authorized signature on the cover page.
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Volatile Organic Compounds - Quality Control

Spike Source %REC RPD

Analyte(s) Result Flag Units *RDL Level Result  %REC Limits RPD Limit
Batch 1412124 - SW846 5030 Water MS

Matrix Spike Dup (1412124-MSD1 Source: SB89865-10 Prepared & Analyzed: 28-May-14

Toluene 21.7 D pg/l 20.0 1.3 102 70-130 10 20

1,2,4-Trimethylbenzene 45.6 QR5, D g/l 20.0 27.0 93 70-130 26 20

1,3,5-Trimethylbenzene 27.7 D pg/l 20.0 76 100 70-130 13 20

m,p-Xylene 83.6 QR5, D ug/! 20.0 64.9 93 70-130 45 20

o-Xylene 24.7 D pg/l 20.0 1.7 115 70-130 12 20

Surrogate: 4-Bromofluorobenzene 50.6 g/l 50.0 101 70-130

Surrogate: Toluene-d8 49.7 g/l 50.0 99 70-130

Surrogate: 1,2-Dichloroethane-d4 49.8 pg/l 50.0 100 70-130

Surrogate: Dibromofluoromethane 50.1 pg/l 50.0 100 70-130
Batch 1412265 - SW846 5030 Water MS

Blank (1412265-BLK1 Prepared & Analyzed: 29-May-14

Benzene <1.0 pg/l 1.0

1,2-Dibromoethane (EDB) <05 pg/l 0.5

1,2-Dichloroethane <1.0 g/l 1.0

Ethylbenzene <1.0 pg/l 1.0

Methyl tert-butyl ether <1.0 pg/l 1.0

Naphthalene <1.0 pg/l 1.0

Toluene <1.0 pg/l 1.0

1,2,4-Trimethylbenzene <1.0 pg/l 1.0

1,3,5-Trimethylbenzene <1.0 g/l 1.0

m,p-Xylene <20 g/l 2.0

o-Xylene <1.0 pg/l 1.0

Surrogate: 4-Bromofluorobenzene 44.9 g/l 50.0 90 70-130

Surrogate: Toluene-d8 49.8 g/l 50.0 100 70-130

Surrogate: 1,2-Dichloroethane-d4 51.0 pg/l 50.0 102 70-130

Surrogate: Dibromofluoromethane 49.8 g/l 50.0 100 70-130

LCS (1412265-BS1) Prepared & Analyzed: 29-May-14

Benzene 20.7 g/l 20.0 104 70-130

1,2-Dibromoethane (EDB) 21.0 g/l 20.0 105 70-130

1,2-Dichloroethane 20.4 pg/l 20.0 102 70-130

Ethylbenzene 18.5 pg/l 20.0 93 70-130

Methyl tert-butyl ether 22.0 pg/l 20.0 110 70-130

Naphthalene 18.9 g/l 20.0 95 70-130

Toluene 21.6 g/l 20.0 108 70-130

1,2,4-Trimethylbenzene 18.8 g/l 20.0 94 70-130

1,3,5-Trimethylbenzene 18.4 pg/l 20.0 92 70-130

m,p-Xylene 18.8 pg/l 20.0 94 70-130

o-Xylene 20.3 ug/! 20.0 101 70-130

Surrogate: 4-Bromofluorobenzene 522 pg/l 50.0 104 70-130

Surrogate: Toluene-d8 51.0 g/l 50.0 102 70-130

Surrogate: 1,2-Dichloroethane-d4 50.1 g/l 50.0 100 70-130

Surrogate: Dibromofluoromethane 50.5 g/l 50.0 101 70-130

LCS Dup (1412265-BSD1) Prepared & Analyzed: 29-May-14

Benzene 19.5 pg/l 20.0 98 70-130 6 20

1,2-Dibromoethane (EDB) 20.8 g/l 20.0 104 70-130 1 20

1,2-Dichloroethane 19.3 g/l 20.0 97 70-130 6 20

Ethylbenzene 17.0 g/l 20.0 85 70-130 8 20

Methyl tert-butyl ether 211 pg/l 20.0 106 70-130 4 20

Naphthalene 18.8 pg/l 20.0 94 70-130 0.5 20

Toluene 20.9 pg/l 20.0 104 70-130 3 20

This laboratory report is not valid without an authorized signature on the cover page.
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Volatile Organic Compounds - Quality Control

Spike  Source %REC RPD

Analyte(s) Result Flag Units *RDL Level Result  %REC Limits RPD Limit
Batch 1412265 - SW846 5030 Water MS

LCS Dup (1412265-BSD1 Prepared & Analyzed: 29-May-14

1,2,4-Trimethylbenzene 17.4 pg/l 20.0 87 70-130 8 20

1,3,5-Trimethylbenzene 17.0 pg/l 20.0 85 70-130 8 20

m,p-Xylene 17.4 pg/l 20.0 87 70-130 8 20

o-Xylene 18.9 g/l 20.0 94 70-130 7 20

Surrogate: 4-Bromofluorobenzene 514 g/l 50.0 103 70-130

Surrogate: Toluene-d8 53.0 g/l 50.0 106 70-130

Surrogate: 1,2-Dichloroethane-d4 49.4 g/l 50.0 99 70-130

Surrogate: Dibromofluoromethane 49.7 pg/l 50.0 99 70-130

02-Jun-14 11:29
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Notes and Definitions

D Data reported from a dilution

E This flag indicates the concentration for this analyte is an estimated value due to exceeding the calibration range or
interferences resulting in a biased final concentration.

GS1 Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

QCR Sample data reported for QC purposes only.

QM7 The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on acceptable
LCS recovery.

QM9 The spike recovery for this QC sample is outside the established control limits. The sample results for the QC batch were
accepted based on LCS/LCSD or SRM recoveries within the control limits.

QRS RPD out of acceptance range.

dry Sample results reported on a dry weight basis

NR Not Reported

RPD Relative Percent Difference

Laboratory Control Sample (LCS): A known matrix spiked with compound(s) representative of the target analytes, which is used to
document laboratory performance.

Matrix Duplicate: An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike: An aliquot of a sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample
preparation and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank: An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample
processing. The method blank should be carried through the complete sample preparation and analytical procedure. The method blank

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL): The minimum concentration of a substance that can be measured and reported with 99% confidence

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the
analyte.

Reportable Detection Limit (RDL): The lowest concentration that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions. For many analytes the RDL analyte concentration is selected as the lowest
non-zero standard in the calibration curve. While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction. Sample
RDLs are highly matrix-dependent.

Surrogate: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. These compounds are spiked into all blanks, standards, and
samples prior to analysis. Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification: The calibration relationship established during the initial calibration must be verified at periodic
intervals. Concentrations, intervals, and criteria are method specific.

Validated by:
Nicole Leja
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2. Fold the printed page along the horizontal line.
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Warning: Use only the printed original label for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could result
in additional billing charges, along w ith the cancellation of your FedEx account number.
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